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= (54) Title: METHOD OF PROLIFERATING PLURIPOTENT STEM CELL 

(57) Abstract: A novel method of proliferating pluripotent stem cells, such as ES cells. There are provided methods of proliferation 
and gene introduction for pluripotent stem cells, comprising culturing pluripotent stem cells in conditions maintaining their state 
|^ of being unspecialized and differentiation-pluripotent, characterized in that by the use of a liquid culture medium and a culture 
I/") vessel having a given concentration of molecules capable of adhering to the pluripotent stem cells applied to a substrate solid phase 
w»> surface through immobilization or coating, proliferation or gene introduction/expression for the pluripotent stem cells is carried out 
in dispersed form while maintaining their state of being unspecialized and differentiation-pluripotent without the use of any feeder 
— ^ cells. 

in 

o (57) gift: Es»jis*i*i:«>fr**iiBtt»«Maa)*f*Jijt»a*«tt-r*o *3fiWf=«-53&ai*s &m&&Mfo$: 
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w m m 

(stem cells) J T? &> § 0 ~ MtK r#|Hfl£j tit, h 5 # 

© % ^ & ^ m <d m m #j mm ^ iMfc -r s is # , & h tmtmm 

(hematopoietic stem cells) £ tfft § ^IBJ© h ^ i^B^ S 
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X-tZMmmm (progenitor cells) §gTl4$tl, #f&«HJ3£ 
tt. MWAmfo (satellite cells) j& 3? *H J& (myoblasts) i Pf 

aai^^iK, if ni^©^KJiiifirtfc#^f s^swua <om&, *k&mm 
ttt »=» b in s r t rth t? & 5 *s , r <d m u x # k ^ ^bjss & 

^©ifeiilliiKK^ilttt, *T r#fg^^lffllS (piurip 

otent stem cells) J £r ft! /B "t* § ft & * if 3 „ r#|Mt4^|ffl 
fctt, f«Wi*l (KT, in vitro *gp * <fc *> * 4Mb 

9, lEItft^ (ifefeflO S^ML, IS^^frTlu*5V^THJj^l ( 

^f-jBsiit, "^jk^s *5j:^rtas^) -r-<-ccDmit^ mm\-cfrikir % -m 

j§£ «£ t> ¥Sf $ 3 JH5 '[4 # iBflS (Embryonic Stem cells : , 
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(Embryonic Germ cells : EG^fflJ^) & M h «t < ft ibthX 

ES!fflJ3£«, JBSlSJfe (blastocyst) gjj JEE <D ft U & & F*3 §PlB J3& 91 ( 
inner cell mass) t P? »i *L 5 IH J9& & $1 £ in vi tr oig * & U % $0 

# §§£ It If |H fl£ (Murine Embryonic Fibroblasts ; KT, MEF$U& 
) ST0*BJte*©ra«5RJWll&«:JB V^TftS 1^7 ^ — ^-jfeHJi&Jt 

i--5^tt^M-T ^5 ^S£S£*<£>#&fc J: t) , ES£fflJ&«in vitro {31 *5 

<z> -<? & 5 „ *fc, ^ ? ^(Dm-Sr, Esto&&m&iti&Mmte ftxf 
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, l"* :b <5 / y & Y Yr* t? * £ 5 it ft <D b VTM 

V^:b^3jH5tl#: (Embryoid Body ; J^T> EB t B&*f~) Sr^fiJS 

mmffa, fcffimm, yyrmm. wmmm, ±&mm, 

-So i ©f UTin vitro«P#TT»f^»* tb_yfc^flS3lWJiar±, Ittll • . 

W_L, ES|fflJ3S<D#'|4^^a^^ ROt^Oin vivo/in vitro^-fb 
H^H-fSlSiB £ It, mWC<D^mmB. Guide to Techn 

iques in Mouse Development (Wasserman et al. , Academic Press 
, 1993) ; Embryonic Stem Cell Differentiation in vitro (M.V. 

Wiles, Meth. Enzymol. 225:900, 1993) ; Manipulating the Mou 
se Embryo : A laboratory manual (Hogan et al. , Cold Spring Ha 
rbor Laboratory Press, 1994) (##fF^^l#M) ; Embryonic 

Stem Cells (TurksenH, Humana Press, 2002) ( # # ffF l£ lifc 2 # 

AS) m%^m-r 5 r. t 5 0 

£fc, EGjjiHfl&ri, ^M^^filfflia (primordial germ cells) £ H? 

« s tt§^j^ffl(D^^ifflj^^ s E$MM<Dm& t mm , mefibj^stoib 

fef ©7^-^-HHi1;\ & jfa. #1 PI & H (Leukemia Inhibitor 
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y Factor ; UT , LIFk^ir) R tfjfc £ i§£ B 3? M J§£ if ?g H ^ (bas 
ic Fibroblast Growth Factor: KT, bFGF/FGF-2) Ii7t 

Matsui et al. , Cell 70:841, 1992#fi ; Koshimizu et al. , Deve 
lopment 122:1235, 1996#fil) „ EG#fflJ&te, ESffim k % t> lb X 

(Thomson & Odorico, Trends Biotechnol. 18:53, 2000) 0 
£ t tf* *> S o 

1995^, Thomson *S|0* til SB (T^^if/W) ESHH1I& Sr 

H B£ £ l>* T # (*S#W^5,843,780# ; Proc. Natl. Acad. 
Sci. USA 92:7844, 1995) 0 M X IU M <F> # «£' 9 , b J£ t h 
$U#IE}&> e>ES*HJfetfc£J£8t • flJzfc-T 5 £ t teJ$$J Isfc (Science 28 
2 : 114, 1998) „ Z<D&, 3r — X b ? V T b *s is # tf — /ixDWft? 
;V— Zffr h % MW.<Ol&n (Reubinoff , Nat. Biotech. 18:399, 2 
000 ; mB^m #-^f|00/27995-S§-) &tz£tiX&9, ^ife, ^ IB • 
ffl^^^W^SBff (NIH) ©!) X h (http://stemcells.nih.gov/regi 
stry/index. asp) fc: ft 20® £*_h © fc h ESjlffl jjtii^ # s & ~C V <5 „ 
— Gearhart et al. tt, t h £6 JisC £ 58 Iffl fl£ ^ & fc h EG*H Jfe tfc & 
f 4t5- ifc^5dl^"CV^5 (Shamblott et al. , Proc. Natl. Ac 
ad. Sci. USA 95:13726, 1998 ; * g # fF $ 6 , 090 , 622^- ) „ 

s MEFiffli^^ u < a-^e ©liiite (stoihj§&& a ) ^^^r-^-tu 

5 
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k&T*%%> 0 mmmKW$M-rZ>^m!%fi>Lm. (Fetal Bovine Serum; 
«T> FBS) <Z>#ft % S^-T? U % ES/EGUHfl&Oi&^lKiarUl/tFBSSr 
3l3tU, ijMFBS&illf, 10~20%*«Bl-£ £ h # Iff S5 T? *> 5 » * 

WiT&m^- k VXLIF&mfe£thX£> *) (Smith & Hooper, Dev. Bi 
ol. 121:1, 1987; Smith et al. , Nature 336:688, 1988;Rathjen 
et al. , Genes Dev. 4:2308, 1990) , IgmW. * KLlF^mM-T Z> 

###^ h L- T > Manipulating the Mouse Embryo : A laboratory 
manual (Hogan et al. , Cold Spring Harbor Laboratory Press, 1 
994 (##fF3Clfcl) Embryonic Stem Cells (TurksenlS, Huma 

na Press, 2002) (^#ff^i2) ^^#1©:^) „ 

T^HIfflflS fciMfc Lt U * 5 (Thomson et al. , Science 282 : 114 
, 1998) :H^lff»H5o 7 4 -?-ffiftL<?>mm S 

ESjNBJS & 7 >r-^-#n • ilt5^g^4Ct< 3 0 * 

, #t»)SfI^iffl©lijiy-^tuttfflt5f^, mefm 

^FBS#, #fc h»tltc:S*t5llJi^l n R n Otffitts ESUHJ&^H 

ft%Z&mft^teftTZWm^&fe^&tl, 0£U<^ (Martin 
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et al. , Nature Med. 11:228, 2005) 0 

098/30679) MEFjftH Jfe © ft fc> 9 t MllS*7^^-HTffl 

V^Sfr^ (Richards et al. , Nature Biotech. 20:933, 2002 ; Che 
ng et al. , Stem Cells 21:131, 2003 ; Hovatta et al. , Human Re 
prod. 18:1404, 2003; Amit et al. , Biol. Reprod. 68:2150, 200 
3) flSfflf27Bjte3i £> h frTV^o 7 >r £:<£J3 Lftv^ 

If tV^ 0 Carp enter ft, ESlffl 

|L, ©^H_bffl (conditioned medium) £r i§ ^ $S 2JP 

-f 3 ^ £: £ 9 . t hES|E^^7f5^-fb^o^fb#|if4^^W Lfc^ 
iT'UM^it t 5 i i Iri^Lfc (Xu et al. , Nature Biotec 
h. 19:971, 2001 (*«fffXtt 3 ) ; BRU^HI ## 001/51616^- ( 
#rF^:mi) #M) o my/l"— ^tt, bFGF/FGF-2^>^J« 

ii^H^F- (Stem Cell Factor; PJT, SCF) & $5 #P U fc iL fit i# ife 
^llf^riia?), ±0 3»*«JJ&ES3!BII&*lt5ROttlllt!i^5b u 
It (gB5^|g##^03/020920# (#l«m2) o 

©f^^/^/i 1 t>#^£ ttTVN§ (Amit et al. , Biol. Repro 
d. 70:837, 2004 WfFlfclft 4 ) #M) 0 Sfc. f®T'ii, bFGF/ 
FGF-2i > #3^J5feH^F (bone morphogenet ic proteins) T V ^ — 

x h t? & 5 y 3 s v (Noggin) ^iitsrHa^ t hEsawifi© 

^^fkttSrli^i-S^-^^^^^^fc (Xu et.al. , Nature Method 
s 2:185, 2005) „ — ^ U ^-^y^^ii^ff-f (Glycoge 
n Synthase Kinase : GSK) -3PJ. W£'J & ^ ^ «P "f 3 fc ft tf , # 

7 
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V^5 (Sato et al. , Nature Med. 10:5.5, 2004 (^^fflfcSfc 5 ) # 

m) o 

#> -5 H^T- IT fct, iifBOLIF^^ftJT & <9 , LIFfcHgiK-f" 5 IL-67 
7 > !) — <D f£ Aft *a * H § (Yoshida et al. , Mech. Dev. 

45:163, 1994 ; Koshimizu et al. , Development 122:1235, 1996 
#J$) -fttj, <£> f± A> if^R^^t^TV^/^V^o ft3£, bFGF/F 

GF-2^>SCF£r«P t'fcilLfilfti^, t h ESlffl <Z> Sr * PJ! 

/LiitSr iiSf f (ffll^^r?i#^m 03/020920^ 

m 2 ) #jro 0 ' 

RjRHJferi — AfcteMfc =3 * ~- «:^t5 fc*. «fc ft J& £ 4$ © & <£> 

&&ftV^Sffl»T*&5££tfS3*tfe>;h/5o * # ft ES/EGIH JJS H: > 
it, fflll&ligiflSSVM;:® < mm LfcHfclBSrS lolo©|ffl)S© 

5 0 -^<?>fc£>, ES/EGjSHfl&^mtt^ ^ftfif ©**li:*t5 & 

ft 0 B# M "e ^ n — - £ ft ffe $ it- § & S # § ft> 5 o t^t^ii^> ■£ © 
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ES/EGMte, ^^Ufc^#,T^*«r^ntt§ t g^^J^ 

jft§H^, 09*.**, ii IB <^ LIF^GSK-3P£MJ & + #*MP Ufcfd 
JlS^mm^MSi-f-^ o <D 7c , ES/EGj&IJ6tfS 3 * ~— SrJg/fc U* 
jgcfcfc, ES/EG|fflJ3a^m^_h(DflJffl tfcftttffiTfc 

, r. tb * t? § M -e & o 0 
4SAttr. 3§§g#e>tt, jEte*SKitwii& «9 , ifi^n^^- 

Srflg/ifc £ £ (btiTVN5F9ffflJ&£, E- # !J ^ 

& =1 —7 1 - ^ > ^ L.fci^^y 0 U — h (Nagaoka et al. , Biotechnol. 
Lett. 24:1857, 2002 ( #4#ff:SCi& 6 ) #JI) fclSitS - t i 
5, SSiWlia©3P^-^$tlft<ft5:^I.V>aiLfe (In 
ternational Symposium on Biomater ials and Drug Delivery Syst 
ems, 2002.04.14-16, # At , £ i$ ; H 1® B gjfc 2002 

.4.18-19., jjctp, 0*) „ -rfcfc>t>. F9|ffl^^|H^^*^^- i: U 

T^n^tb^E-^ y ^-sr4i«feao ^ y * ^ i/ ^mmmy h 

9 
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KHffift Vtcmm? -I"- h (£*T\ E-cad^V— M _k & V n T , F 

F9lfflJ3£«, ES/EG#fflJI&©#^^ — # - £ Lt& «b ti 5 T ;v % ]) f£ 
~7 * T 9 (ALkaline Phosphatase ; KT, ALP) ^SSEA-1 

N 0ct-3/4#^^^i~§#, —§13, ESmmKUfc^K^^ir 5 (Leht 
onen et al. , Int. J. Dev. Biol. 33:105, 1989, Alonso et al. , 
35:389, 1991)„ L^L^^b, F 9 JNHJB& , 7 — ^ — JftH J3& 

<D # ft £r U T 5 <Df;i M U , F9lffl fl& © # ft J± ft IE ^1 3R *H IS K: IS 

nt'h, @IS^il#tclltlt ES/EGjNBflS t mt£ Z> 
v\ 

Jt<Dfclsb^ ifBE-cad^ 3 1/ — h Sr. 7 >f — ^ — *fflfl& £ri& H. £ b ft 
*WI6#*#ftte.Rtf #ft#IBte«:fii# Ufc^^^lif^^a L#5 
jpf-^S&feS&tcS-^V^X^SB-r 3 - £ ft/5>o fc 0 ^|^, E-cad 

r. t %MMX+% kttft^o fc 0 

E-# y Vtt, *#ft ft "?t7 ^ESlHJ^-T?^^ Lt V^ 

* e-# y vate^ois^^ate^ x^wjj:^^ 

tbTV^S (Larue et al. , Development 122:3185, 1996) 0 U^U 
ft#sib, ES/EGlBJ&^ig^SM-^V^, E-# V ^ & ifSI t 

10 
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, B^§-&Sfc*©*S©iit^^t ^tbS. # fc: ESJWI IBS: 8fc * 
T^ffi 3 o 

DEAE-t*^* JE ft # ^ * f f£J3g « M£"J # Sr JB 5 ^ & ^ 

Iffll^ tM:SlT^(Dif SfiV^ i ^ft f>tltV^S (Lakshmipat 
hy et al. , Stem Cells 22:531, 2004 (^#rFl£fi£8) #ffj „ £ 

-£J£V^c^&t^£r£;ft-tV^ 0 09 *. * ^ha^^/M 

^ — (Cherry et al. , Mol. Cell Biol., 20:7419, 2000) ^7f 

/^-f/l/X-^^^ — (Smith-Arica et al. , Cloning Stem Cells 

5:51, 2003) „ U y f- *7 4 A* X • ^ ^ ^ — (Hamaguchi et al. J. 

Virol. 74:10778, 2000; Asano et al. , Mol. Ther. 6:162, 200 
2 ; g|&&H!##8lW002/101057) % -fc ^ ? 4 ^ 4 ? v X • ^< 9 9 - ( 
Sasaki et al. , Gene Ther. 12:203, 2005; 0 * S # fF Ifi # H 
2004 - 344001) ##^£RT?&5 0 L^L^^&, ^ ;V ^ ^< 9 9 — 

11 
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ectroporation) t WT tb S ^ & ^ Jg^ $ fi % 0 j£ « % 
ft/?^*d»lt5ril:J:5, 3W J® « — afi 6& 5L * BB rt , ^*at 

U < IrJ _h £ i£ 5 % Nucleofection^ B¥Uth%Jj : 8khm& 
$tltV^5 (Lorenz et al. , Biotech. Lett. 26:1589, 2004 ; Lak 
shmipathy et al. , Stem Cells 22:531, 2004 ( # W I? £ ft 8 ) # 

*3V^, S«icfAT^5, Xtt^^^f^M^t 5itfc^#A£iJ£r 

##f^:£i£ 1 : Manipulating the Mouse Embryo : A laborator 
y manual (Hogan et al. , Cold Spring Harbor Laboratory Press, 
1994 

##fF;£ii£2 : Embryonic Stem Cells (Turksenff, Humana Pr 
ess, 2002) 

^WfFXffcS : Xu et al. , Nature Biotech. 19:971, 2001 
WWffX1$k4 : Amit et al. , Biol. Reprod. 70:837, 2004 
^Wtttlt5 : Sato et al. , Nature Med. 10:55, 2004 
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^#fF:£ifc6 : Nagaoka et al. , Biotechnol. Lett. 24:1857, 
2002 

##fF;£ifc7 : Nagaoka et al. , Protein Eng. 16:243, 2003 
3E!&f?XWl 8 : Lakshmipathy et al. , Stem Cells 22:531, 20 

04 

4#fF:£ii£l : ® 08 01/51616-^ 

¥fW$:m2 : m m& m #-^-^03/020920-^ 

_h <d ai ft w e> , ^Mt'tt, Esmj&&te tmz&ffi®. 

§ pJ '14 o X Wi ft £ ff ft o fc 0 

^ N =x u ~-&^uftv^ii, i-ft^*>, ^m^n^if *-r § r 
£ UTV^ 0 E-# K-^y ^^@^^®{-ia^x«=i— ^ ^ 

^ UT^lH^if h (E-cad^W-h) ^IfSl, ^(D^l/- 

h _h^F9HBJfe§r»« Ufc ^i£F9,Mte^ P --£^^-#-f 

, frmm<DMJ&mn%Mi Ufc 0 *r©|Sg, E-cad7° V- h ^it* UfcF 

ESIBJ& ^E-cad7° h tLT^fe £ E. T © Iffl 

13 
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E-cadT 0 h Jb-e^^HJ^f^^* UfcES«te, #: J# % M * 
? ^|)3»!JK^^flt-r 5 r i: &<: J: V * * =7^ V ^ &ftMX% 3 t & 

itmms&m&m ^ sr^ttti, m§ twin $ 

IB T? & 3 o 

w\(ommmm t it, #31 guts, # 35 k -r? m £ ax # ^ £ t> 

14 



WO 2005/090557 



PCT/JP2005/006006 



Iffl m X & 4 1 E 3£ ft * <5D Iffl Jj& , rtffi&^*BJ6*fcttrtJE*liJ3fe©*HJ®*? 

ts^ftfcs, ttr ta (i) x « (2) tz. ib m <d if m „ 
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75 y-i-JRts^^^fes, mm (3) ^te^o^^o 

(5) ift IB # K^y V • 7t5 U-tltS^^^^ k — y V 

# K ^ y >- f£ ^ 5 ECl K ^ 3£ {31 EC2 K * ^ V „ EC3 K * 4 V , E 
C4 K ^ V^: t)?EC5 K * -f 5 t> 1 o£A_ttf> -f d> 

mm ( 4 ) fciB«o2/*£ 0 

(6) tulBE-^ y ^^nf?L«J^lS5fe-efe§ , MSB (5) fcllBm 

(7) mfiBE-^7 K'sy y^5t T*fc5, ffflB (6) 

(8) ttfia#fgte#ifflj^ t mm\$L%mirzfr'?-&, ^-g^^y^ 
£tiz>, mm (i) ~ (7) (D \,^-ffhfr\^mn<Dj)m 0 

(9) MIB#IH4##fflJiS^, pf?L»%OKtt?£M (ESM) Xtt 
J&f£^?fil!HJ& (EGlH ffiH ) ffflB (1) ~ (8) (DV^•f ! tt^^ 
fE ft <D -jo o 

(10) itufE (1) ~ (9) cov^-f^t^fdiBft^^^^J; V Mitt & th 

mi : y * ^ 1/ Vl^ 1/ — h {21 = — T 4 > ? UfcE-cad-Fc{;i;*f 
"TSESIH^ (Rl|B^tt^EB3|H^^) O^^'|4Sr^-r 0 

(0.1%) £ ^ — t- a > ? u~ h — (DEsmm^m^wi:^ 

100% t U B# <D *B *Mit Sr^-To BSA : 0. 1% ^ jfe » T ^ 7* 5 ^ & =* 
— *r 4 ^ U tz. -f V — h fcESfffl Ife^glf^tfcPo^ : 
t^fL, p<0. 01 o 
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12 : E-cad-Fc^ h VtcESMffo<Dl$M% 0 ESjjfflJS 

S:^7fy, Ila^-^v, 7^yn^^fy, XttE-cad-Fcl: 

— >f Ufc^ 1/— h (EI^, -^tt^tbGel. , Col., Fn. , E~c 

ad-Fci;SfB) CliLfc|2 0|O|fito 

HI 3 A : E-cad-Fc^ U — h &tt U fcESjfcffl Jfe <D if 5gfg «r ^*t*o ES 
£B)&£ri£7^>'-7 B l/— h (HI4>Cont) X ^E-cad-Fc^ 5 h 
30 S ^)|HIStSrftKtfc 0 ^ : Cont|¥ *f U , p<0. 01„ 

HI 3 B : E-cad-Fc^ h KWU U fcESlffl^ ©BrdUJft «9 ^^fg^r 
^i~ 0 ESIBJIS (EB3) £ri? 7 ^ V • -f h (HI't'Cont) XfiE-ca 

d-FcT* I/- h ^ii BrdU^^^Ufe 0 3 0 & fcl $H J3S 1*3 0 & 

& £ & 211 J£ Wc „ : ContS¥fc*fL.. p<0. 01„ 

HI 4 A : E-cad-Fc7° h U fcESjjW Jfe $3 § *4Hfc ^ — 

*-0|^ 0 ESjNBJfe (EB3|fflfl&$0 £if 9 f- is • 7° I'— h ( HI 4 1 Con 
t) XttE-cad-FcT'l/- Mc*«U, *&*14 H S HiALPjStt©^ lij S: 
frfcofc, StaiF (+) RtJ! (-) tt, Jen-etb^^Mi&ififcLIF 

HI 4 B : E-cad-Fc^ h ffisfi V fcES#H Jfe $5 § * 4Mb — 

# — <£>3§3lo ESjftHJfe (EB3lHJ!S%) (HfCon 
t) X (^E-cad-Fc/ b KWU I, #4114 0 B fcOct-3/4^ * 

ICO^tfj SrffJfe o /to DAPIiC «fc S^^-fe^c Merged : DAPI t Oct-3/ 
4#l 3 ^rfite-g- ibiirfc © 0 

HI 5 : E-cad-Fc/ 1/ — b fcl &@ U fc ES|H JJS K *3 Jt 5 5fe 9t it ^ — # 

— mte^<Dmm<, Esmm.^-^^^iy • h cni^cont) x«e t 

cad-Fc^ 1/— h fcjtft ±g*140 g ^0ct-3/4^^Rex-ljt{5^(7) 

^^trRT-pcRiSc-efi^fco + zti^ti*. mmmmm 
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m 6 : E-cad-Fc ~7 V— h teMU b fcES^H (DLIFK J&'I4 £ ^"To E 
SlHJfe (Rltfc) Sri? 9 ^ >- • y Is— h (El ^Cont) XttE-cad-FcT 0 

, -^<£>ALP?£f££^ffi-f-5 r t K X *9 , r^^ftSj nn^-©#J 
^- £ $'J /t b fc 0 ^ : Cont/LIF lOOOU/mL^ *f b , p<0. 05 o 

EI 7 : E-cad-Fc^l/- hT*«ft^abfcES^JiS(D^^#|ifto 
7fV-/l/-l> (Hl^Cont) X {^E-cad-FcT 0 h KWU b, UK 

ftmmvtcEsmm (rim) &mw.v, LiF#^^^±t&^^ E B^^^ 

$ * -5 r £ J: 9 ^ 4b if m % ft ft o 0 EB^^c # 16 0 g M HI J& b fc 

ty/^ (in*, eb) £jiv^ #«3Mfc-^-# -Mfc^-<Dmm.&R 

©ESM, 2&tF^l£$ffljI&^^V^T;^^$^7^:160 g(DEB (^rtb^tt 
, III 4 1 <D&fr h \m @ £ 2# g ) g:JlWc 0 T/Bra : T/Brachyury, j3 
HI : hemoglobin, AFP : a -fetoprotein, TTR : transthyretin, GAP 
DH : glyceraldehyde-3-phosphate dehydrogenase,, 

III 8 : E-cad-Fc ^ U — V T*Mtt1%m b fc ES|B m <D ft it # M £ ^ 
i~ 0 E-cad-Fc^ 5 1/ — h tii bfcESlfflJJS (Rllfc) £#«HJ& (_h) 
RTfi'bffitom (T) ^3Mbft#bfc 0 ^-^M#mi20 S ^!fflfl&£@ 
^ b, W^jjsH/feS. t^frjl£#HJi£fc#JllHj&-^--# -ft^<D%ifoX«m& 
b H< £r ^ "T o 

HI 9 : E-cad-Fc ^° V — h T?^^ b ESlB fl£ © £ 3fc IB ^ ^ # II £ ^ 
to E-cad-Fc^ 5 U — h trtgm bfcES|fflJ3£^ h ft ffi b fc * * 9 ^ ? ^ 
£r, i?£MC57BL/6^ ^ £ ^ £ ^ SB b T # k ii, fc {? X {<: o V^ T 
, 2t©"7^^PlT77^ h • — # — £ TPCR»#f £rtf o fc Q 
M : DNAU-^ X • — # — , ES : ES|fflJ& (EB3$0 , B6 : C57BL/6^ t7 
X, #1~#4 : ^ ^ESlfflJ&^W^ Lt Vnt^ £ b fc #1 #\ #5 

~#8 : ^-fe^ bESlffl^^^^. tt V^ 3 £ bfc#I#: 0 ^fi^iUS 
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KiDNA0>U-^X (bp) ^^f 0 

0 10: E-cad-Fc^ 0 1/— h i^mU L /cESffflJ® A • 3§3i 

a^^r^to ES^ffl J§S (EB3) & 7 ^ ^ • 7" V — h (H't'Cont) X 
«E-cad-Fc^ \y— V tiil, GFP^§Jf|-<^ * — ^rit-iS^^A bfc 

mu. *©^3tegfts«rjws ufc 0 ^ : contu^** P <o.oi 0 

0 11 : t h ME-cad-FcT 0 1/— h U fcESJHB J!S <£> T& flg % *f 

o ESjfiJiaSr^ 7 ^ ^ (Cont) XftE-cad-Fc^3-f>r y^UfcT'W 

^iUf^ttltsit, r#fgfe#lHJ3Sj tr±, in vit 

roglt J; 9 Tfe^-fb^B ^r^o ft * * , « t£ * *fe ft * tt * 8! IHJ © 

mmmm^ nm~?%> r> . lEt/it (ife^flo s^ml, 

S> § o 
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5 16 # Sri o fcti*t!*t5 o 

*0JI*[H#4> tflt 5 i jiff r$Mb#fl&B:j ttt, 

tt##BJf&* a r. i tfST*# 5 « 0> IB US 8> fi£ , 

ft *: Hi J£ U ^fleftKitt* #\~mMMl& * £i5fc<£MJ!& 

5fe©*BJfe^a*¥t:f fcftSo 

t? tt id: j; < , * y/^s, -<t°^k, mm. t&fr^fc&m mn 

K^!)y-7r5!) ^&mif h ftS . *3Mfc #es|hj& o 

05pJ^^»»T?*>5 tlc^iitRISU^V^ - ft 

®ft^7ctt-<^^ Kte^-^T? ^©^/f F 
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^mnm^KW.m-t% hi* s mm r#m#t«u tr±, ibbs^* 
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= f@ ^ CO |H jj& #S ffi CO $ffl Jj& t t$zf$k LTV^iV^, £fcte 

, -^iiltv^tt, frz^ftm&Mticirz 

o 

i^ttiest^a - k utv^^ < <c , #j x. r* ans-? « y ^ 

IfVA^siRNA (short/small interfering RNA) ^ <D ^fg #jRNA£r 

— Ki~St>co"efeoTtJ:v^ 0 
HJfe#«, <SM£ $ *l * *t fi , MiR#»<^*l|*ttft###*ff«r# 

ll#§ 0 rtbfefc^, #9;tJi, Molecular Cloning : A Laborator 
y Manual :H3JK (Sambrook & Russell, Cold Spring Harbor Labor 
atory Press, 2001) ; Current Protocols in Molecular biology 

(Ausubel et al.fi, John Wiley & Sons, 1987) ; Methods in En 
zymologyv" V — ^ (Academic Press) ; PCR Protocols: Methods i 
n Molecular Biology (Bartlett & StrilingUL Humana Press, 20 
03) ; Animal Cell Culture: A Practical Approach H3jiR (Maste 
rsfg, Oxford University Press, 2000) ; Antiboides : A Laborat 
ory Manual (Harlow et al. & LaneH, Cold Spring Harbor Labo 
ratory Press, 1987) ^ & # M CO £ t „ £ Tz. , ^ ^ Iffl llr^ 3o V ^ T # 

gmalfc-^Aldrichli:, Invitrogen/GIBC0|±, Clontech|±, Stratagene 
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^#IL#5. r ft £> l£ 12 % Guide to Techniques in Mouse Devel 
opment (Wasserman et al.H> Academic Press, 1993) ; Embryoni 
c Stem Cell Differentiation in vitro (M.V. Wiles. Meth. Enzy 
mol. 225:900, 1993) ; Manipulating the Mouse Embryo : A labor 
atory manual (Hogan et al.Hk Cold Spring Harbor Laboratory 
Press, 1994) ; Embryonic Stem Cells (TurksenUL Humana Press 

, 2002) a* -g-s-jh, 5 o *wMmte&^x0m&ti>z>mf!&mm, 

• *ffl AS £ # H ®fc 0> #><?>UMRX$* V V SteInvitrogen/GIBC0f± 
^Sigmatt^© h A^^S-mX'h S o 

, -f-XteMWi&jts:-? * ha — 7^^5&3t^ttT*5«9, H Sfe # « , #fr ^ 
T*#{f fc#%##}C^Px.T> (Matsui et al. , Cel 

1 70:841, 1992 ; Thomson et al. , ^ g#fFH5 , 843 , 780-5^ ; Thorns 
on et al. , Science 282 : 114, 1998 ; Shamblott et al. , Proc. N 
atl. Acad. Sci. USA 95:13726, 1998 ; Shamblo 1 1 et al. , 
rFfl 6, 090, 622-^- ; Reubinoff et al. , Nat. Biotech. 18:399, 200 

o ; mwy^ m #-s§-n 00/27995-^) i^tits: iia^ m h 

fix.(it;k (Thomson et al. , * 11 # ff % 5 , 843 , 780-^- ; Pr oc. Nat 
1. Acad. Sci. USA, 92, 7844, 1996)^9 V V (Iannaccone et al 
., Dev. Biol. 163:288, 1994 ; Loring et al. , @ |^ ffl $ # H 99/ 
27076^) , =■ *7 h !J (Pain et al. , Development 122:2339, 1996 
; ^B#fF^5, 340,740^ ; ^S#rFfg5, 656, 479#-) „ :/ * (Whee 
ler et al. , Reprod. Fertil. Dev. 6:563, 1994; Shim et al. ", B 
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iol. Reprod. 57:1089, 1997) ^ ft: BS b TESjfiHife X ttESi&H IS =81 JNB JJS 

ESjfifflJfe i m^J&Mm<D Z> ftlft'fflf&m. (inner cell m 

ass) ±\&&tl%>M$&#k!A&in vitTom&fo&V, M^M^Mmt 

&&ffiffc'VbZ> o V * &%ESffiB& t IT tt, E14, D3, CCE, Rl, 
XU EB3#, i*/ifc©^^btbT^9, — g|Si* American Type Cul 
ture Collection^ ^Cell & Molecular Te chno 1 og i es|i N Thromb- 

^IHrllL-esoaW-b^WSc^HTSa 5 , *® • B3i«^W%^f (NIH 

) (7) JJ .X h (http://stemcells.nih.gov/registry/index.asp) ft: 
»205Bt£4Jh©*U^S»$ ^^TV^ 5 » ^O-^ttES Cell Internatio 
nalt±"^Wisconsin Alumni Research Foundat i on^ t~> j$f A ~f~ -5 t 

mfi&^m&m&misfcwmmfr h ^Esmm^i^m-r § r t ^ -*smx 

fo5 (Munsie et al. , Curr. Biol. 10:989, 2000 ; Wakayama et a 
I. , Science 292:740, 2001 ; Hwang et al. , Science 303 : 1669 

, 2004) 0 * mmmmo^mm, x^um^t^mmm.^m^K 

ft f!l b fclffl J© /Jn (cytoplasts^ooplastoids i ^ $ § ) ft: N Bf 

m-r^mm^mu^^^ \,xmMmmmm(Dmmmik^^^m b 

-i^ff!99/45100-f§- ; fgOl/46401-^ ; 01/96532-^ ; * IS # fF^ §S H 02/9 
0722^- ; 02/194637-^-) „ £ ft , ^ ^ 38 £K £ JB5 *£Jfe 3! £ im 4$ © J£ 

02/168763-^- ; Vrana K et al. , Proc. Natl. Acad. Sci. USA 100: 
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#-^-^00/49137-^ ; Tada et al_., Curr. Biol. 11:1553, 2001) 0 
^aSBHfcft/B-Ct SEGjWJSW:, IK & « *B AS i: HT *x 5 fl& Jfc 38 ^ 

^^iffl^sr, Esm%&<DiM-& t m m, MEFmna-^sTOjUHna, si/si 4 - m 22 

0|fflJ3&#<£> 7 W — ^ — Ji-e, LIF^Lt^bFGF/FGF-2, Xtt7t/>^ = V 
I'&iDmW'VmWt'tZ Z b K «£ 9 f£» * tbfc <DX& Y) (Matsui e 
t al. , Cell 70:841, 1992 ; Koshimizu et al. , Development 122: 
1235, 1996) , ESMtikb XMMVtctikW&ft VX\<^Z> (Thorn 

son & Odorico, Trends Biotechnol. 18:53, 2000) „ ESlHJfeO^ 

-a^mtt, EGmm. bfcmm%WL& vtzegmm dada et 

al. , EMB0 J. '16:6510, 1997; Andrew^) ^ EG|H ffi, <D & & _h <D at 

X«^#:|^^^#fS#©^#:|§-li, ilf tfiftS, ES/EG#fflJ!S 

J&{3. ES/EGIKJ3S £ # fc>«>T& < {£fc^lf£rM lt*3 9 (Kanatsu-S 
hinohara et al. , Cell 119:1001, 2004) N # # #PB J5§ £ L T 4fc 
ItSi^t'tS. ^©l^i^UTft, ##lM^e>^ff££ *l 

multipotent adult progenitoir/stem cells : MAPC) ^ if <5 il 
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/51980-Sg-) N mWJt^lfflJ^ (HI^H^H 02/57430-5§O , ft^fffl 
Jj& (Li et al. , Nature Med. 9:1293,. 2003) ^ £ & ig* 

IfflJfe (X^^r©lH^^^fc^^tv5#lH^) &M-CSF (Macrophage- 
Colony Stimulating Factor; -^rtrxiy? — i/Tixi=- — ftJift H^f 1 ) 
+ PMA (phorbol 12-myr istate 13-acetate) f&M (Zhao et al. , P 
roc. Natl. Acad. Sci. USA 100:2426, 2003) , X ttCR3/43^i#:M 
M (Abuljadayel, Curr. Med. Res. Opinion 19:355, 2003) i~ 3 

r h k j: v) f^§u ^ ^ § ^m'&^mm.miz.m ttt), es/egihj^ t * 
G*mij& ^«©<d^@ t « s mmmmKwmm^mm mm) 

^f^^=ar^ ^-^^^^^fg t V^ofc, ES/EG|ffl^^#m«J^|fflJ^^ 
^i 1 il)V^5) V^ 5 r £ £ # tfc £ 1~ 5 „ * 3§ U! H ^ {<! *5 ^ T 

#fgf4^#fflfl£ Sr^aiT? t 5 h (DT:&fut£^frfj: Z> t> <D T* & ffl r 

g*uv^ mmmmm<Dmmmtt t vxfe^ ^^^^^^ 

7° \s — V , y 7 * = ^ K> ^ ^ — ^ , r ? 

26 



WO 2005/090557 



PCT/JP2005/006006 



« # &<: F^Sl & *^-fB^H(^ES/EGlH^^Mt-§ 
Lttt, £ «9 $R #s ft v^ #s % fjiit ^^/^o^p !) y • ^ 
— — 7 7 ^ II — ICAM-1, VCAM-1. NCAM^^^^ LT ^ -5 

^ £ tfC § (Tian et al. , Biol. Reprod. 57:561, 1997 

Ttt, NCAM^Ll, /^^ri/y, % F ~< V b tlX ^ Z> & , ^ 

ItTV^S (Larue et al. , Development 122:3185, 1996) Z. k & 
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' 7 7 ^ U - fits 

rH5f#5 0 gfc, j§#tf>Es*iiiii&fc3&giuTi^ < xfe. mm^ 

adherens junction) £ (i tt 3 Ca 2 + ft <D m ^ # • fti ^ 

m^-r^mm^^-vh x> , e (jt^) n p (mm 

i*. 70C—750T ^ / ^^1^ teZ>mi&&Mm* 59 
, *r©*Hfl&fl*«ifcfc: ^JllOT ^ / SSS^ b & 5 & 59 Lfftjt 
„ t> 5 Extracellular Cadherin (EC) K ^ 4 > t -5 $M ^ 

a* 5 jm -r § o #i x. wr , t fe-* K^yy ( ^ <d t ^ j m & 

IB^J#=-^ 1 fc^t~) <DM&. EC1 N EC2, EC3, EC4, EC5^# F^^f 
^Ji, -etl,- ; etl/157~262 > 265~375, 378~486, 487~595, 596~7 

& § ) 0 ^ tc % -7^e-* k^d y ( © r ^ y ^ ib m & sb 

#^ 2 ^1~) (DiM^, EC1, EC2 > EC3 N EC4, EC5£># K^^ ^ft 
, -^tt-^ ^159—264, 267~377, 380 — 488, 489~597, 598~702fc 

&5) o r tl h ©EC K^y^^^SOf|-ell 
^tt&ttt^ 59 , #iCN*S«Kff f5 K^^fy (EC1, EC2) 

28 



WO 2005/090557 



PCT/JP2005/006006 



Wit* K^r/ ■ 77^!)-i p£.£ 0 ^_h, * y ^{-Mi- 
5ltl£tUTJ3, Takeichi, Curr. Opin. Cell Biol. 7: 619, 199 
5 ; Marrs & Nelson, Int. Rev. Cytol. 165:159, 1996 ; Yap et al 
. , Annu. Rev. Cell Dev. Biol. 13:119, 1997 ; Yagi & Takeichi 
, Genes Dev. 14:1169, 2000 ; Gumbiner. J. Cell Biol. 148:399, 
2000, f^tl©: t o 

e-# y -y % y ^-D if li^w !L w^ort 

** a* si seaway*- 7 f- y -9-4 h m<D±^M^^ix < mm 

SHT, Mareel et al. , Int. J. Dev. Biol. 37:227, 1993 ; Ma 
ys et al. , Cord Spring Harb. Symp. Quant. Biol. 60:763, 1995 
; El-Bahrawy & Pignatelli, Microsc. Res. Tech. 43:224, 1998 
; Nollet et al. , Mol. Cell. Biol. Res. Commun.' 2:77, 1999) 

„ £ it, E-#K^yvte, xEsmti&fc tss < mm it 

mn, mmmmm&mv<mm£tiz> ^ t&znibtiT^z (Lame 

et al. , Development 122:3185, 1996) 0 £ fc % SNat ional Cen 
ter for Biotechnology Information (NCBI) <D ^ & it {5 ^ ^§ ^ 

f-^^-^tli$titV^5ff ^f>, E-# k — y ^aa^^^t 

^mm<DmMiz.$o\,^T , e-# y i/&n\^&bi-%% K^y ^ 
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*i/«r|Rj£ Lfcv> 0 E-# y t Vfcm&, E-jj D V3t<j£ 

^Ftt, fgfcfch (BB#I##1) , (SH?iJ##2) , 75/ 

©l^T'li • IH^ $ *K ^(DfiSIB^N^ NCBI^O^&ftDNA^ 
— ^ - ^ ^ T ffl pJ § ( T ^ * # -S§- : ( t h ) INM_0 

04360; (-^^X) NM_009864 ; (7^ b) NM_031334) 0 ^ <D fzz & 
, mm&-V%>frft. E-# K^y Vat^^^^M^j^T 0 ^^ ^-3^« 

„ E-# D ^itfc-T-©cDNA£rl&# • IffitS: tfSRTIB-cab -5 <, 
£fc, E-# K-< V Vatte^^cDNAte, mfc^WZZWr^—ls^l/ J ( 
0* • SSSO -^American Type Culture Collection (ATCC) „ Invi 
trogenth/ResGen^^ h !>fAf5 - t ti* tf # 5 „ fi! /B 5 ^ 3» f£ 

o U fr> L , ^HSj^E&^^^O, MP , fc h^+h/P, £ , # , 
kyj?, XttJftm (#J ~<7hy#) N Xtepj^iS (M 

tSS^f^, C0S$BJ&^293|fflJ§£, CH0#fflJj&^<D n£ ?LSj#flfflJJ£ & 

30 



WO 2005/090557 



PCT/JP2005/006006 



JKf5^nf?Llij%lH^^*5 ft 5 5t^^O^^*5 J: 35 31 £ bT 16 

t&M%.*L\^o f&Mft?'** — 9 — h ITS, SV (Simian Virus) 

40^ ^IJ-^T h 13 4 (Cytomegaro Virus ; CMV) , 

7 f> ^ ^ ;v 7. (Rous sarcoma virus) ¥f <D 4 ^ Iz. ~t 

%Zfv^£ — P-T??-1/ - / n^-^-, EF (Elongation 

Factor) layn^-^-^^^lf bllSo 

_h|S© y =x ^tr^- ^ h • ^ St^rf^fSl-t- 3 $> Km ^ 5 it IS 

- Kf5, N5fciMJ;^ ^690~710T 5 / ma S «r "a ts U ft M M h 

1^ F^!) V^fft, f ^N*«ii^if5 K^-fV (EC1) & 
Nose et al. , Cell 61:147, 1990) fc *6 „ & < £ EC1 & & & , 
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* it s ±m<v v =» ytrty h- • * * ff , fife <£> 9 > ^ ? 

y©FcIi^GST (Glutathione-S-Transfera 
se) ^y/^f, MBP (Mannnose-Binding Protein) ^y/^f , 
Tt^^y • ^ ff , His y =f • fc ^ ^ & Is) ? ?\ HA (Hem 

Agglutinin) $ ?\ Myc $ J? s VSV-G (Vesicular Stromatitis Viru 
s Glycoprotein) ^ i ©i^^ f i Lt#S L, 7" p T 

4 ^a/g# 7A^#ife^t#*7Af ^fflv^r £ k x ^ y =tv 
v-Fish ^^^Soil^^Ii;:, U t J; < ff j& 5 r 

m~hWc^< m^ZthTte t> , fllfctf, t MgGl, IgG2 % IgG3, R T>* 
IgG40Fc^^6 tfi&XIB^J © MB^IJ ffiT# « , NCBI# O £r #J fcDNA?* 
— ?s< — x K&^Xmm *SmX& *9 „ ^tl^fh, : A J 

294730, AJ294731, AJ294732, X t* AJ294733 t L- T $ tl X Vn -5 

% Fc*B«a$#«r=i — K*t"5cDNA*ffi[# • ^ffi f 5 £ £ # pf m X & 5 

o ^<vm-a-, tffltsFcit^^ - Kt-saa^-^ t its, 

l&rtSafiVM: MgGl J S»IgG2, Xfe-^ •> ^ IgG2a^ IgG2b^ ©FcftJ^ £ a 

J; !9 7°Pf^f ^A£ 0^^'|4£i«£> kftTfe 5 (Nagaoka 

et al. , Protein Eng. 16:243, 2003 ( ##fF ifciBt 7 ) #JI)\ ^ 
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So 

m# h (Dmm^^X^^if 5 r t tf*T* # 5 (Nagaoka et al. , Biot 
echnol. Lett. 24:1857, 2002 ( # fF :£ ft 6 ) ; Protein Eng. 16 
:243, 2003 (##^Xi7) #$0 „ 

cDNAfc, fc h IgG<DFcfgi«# £: =t - K*t" 5 BB?U2fc tfHis * ^IEJU<£> 

^TX^m Vfcmm V =* > > V ' * * SC (Recombinant Huma 

n/Mouse E-cadher in-Fc Chimera; R&D systems|± N Genzyme Techne 

flfi^lcSR^f^Kf^tSiHsttS, £ ^ #: #j , #1 
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(ciIgG^FclB^^ >^ fC£M£- £ iirfc y ayiftv h • 9 ^^9 
W<D*M&s jgm&tttem o T^f5 UT*5 < £ ITS, IgGcDF 

s f-\z&U9 W 9 m^9 ^Un^-ff- K y =t ^e^- v 

vtr ^ v h • * z/s<9 w.<omi$, o.oi~ioooju g/minm^x <Dmm 
mmtv, £?£u<{£. 0. i~2oo mg/mhnm. $e>jc#?£u<r*i 

~50 ju g/mL, ^tttt^t t<H5~10/ I g/iLT?S>5. 
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(DM'B^mm^m^mm^wit, _tts<£>##«ff , Guid 

e to Techniques in Mouse Development (Wasserman et al. $i N Ac 
ademic Press, 1993) ; Embryonic Stem Cell Differentiation in 

vitro (M. V. Wiles, Meth. Enzymol. 225:900, 1993) ; Manipula 
ting the Mouse Embryo : A laboratory manual (Hogan et al. UK 
Cold Spring Harbor Laboratory Press, 1994) ; Embryonic Stem 
Cells (TurksenH, Humana Press, 2002) ^ N (Matsui e 

t al. , Cell 70:841, 1992 ; Thomson h % H # If H 5 , 843 , 780-§- ; 
Thomson et al. , Science 282 : 114, 1998 ; Shamblott et al. , Pr 
oc. Natl. Acad. Sci. USA 95:13726, 1998 ; Shamblott et al. 7^ 
Bl#ff H 6,090, 622-S§- ; Reubinoff et al. , Nat. Biotech. 18:399, 

2000 ; IB m& If! 00/27995^-) f H^t'tS^ 

&mftmm-r mtzmmirz n t &x # & t> <Dx&tn-£, 

ir-<Xmm^Jm-^h 3 „ ^ (DMtfcM t VX Dulbecco' s Modifi 
ed Eagle' s Medium (DMEM) „ Glasgow Minimum Essential Medium 

(GMEM) , RPM11640t%Mm&mif htl, 2mU&m<0 ? As # % 

J/^tf/XtelOO/z umm<D2-* ;M/hx^; -/!^£r»P Ittffi 
t5o ESmmtgmmmm t Utrifl £ tlX^ § KnockOut DME 

M (Invitrogentfc) ^ > ES cell-qualified DMEM (Cell & Molecul 
ar Technologies^) , TX-WES (Thromb~X|±) 4$ ft 3 r. k & X 

^jfiL^^^i~S i i: t PT|g-e N #!lx.«\ 15~ 20%© KnockOut Se 
rum Replacement ( Invitrogenfcfc) <Sr ft ffl "f" 5 £ £ tf* T? # 5 „ 
, MEF|ffl^O@*_h?f ^bFGF/FGF-2, SCF# £ U £ GIJE b 

T «fc < > ^©iH^^fe|j:^^tfe5 (Xu et al. , Nature Biot 
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ech. 19:971, 2001 ; S £ & HB 01/51616# ; H IS & IB # # $ 0 

3/020920# ; Am it et al. , Biol. Reprod. , 70:837, 2004) 0 

tfS, 0 ^ES/EG|fflJ^cO^^, LIF^0 3gT?*>5 0 L I F J£ # f& :£ 

(Smith & Hooper. Dev. Biol. 121:1, 1987; Smith et al. , Natu 
re 336:688, 1988;Rathjen et al. , Genes Dev. 4:2308, 1990) 
^ „ NCBI<p£^/£DNA7*— 9 * K T ? ± X #-5^X13967 (t h LIF 
) , X06381 >> *LIF) , NM_022196 ( 9 y h LIF) mX*&%R<D? 

J^ESGRO (Chemicon%h) ©S B nt'|At 5 ^ H^T't 5. * It , G 

SK-3ffi.*^fil^i#*^^^ijpi-§ n t fc x , Itlo^ii^ • £ 

^ t^T'#5 (Sato et al. , Nature Med. 1 
0 : 55, 2004) 0 GSK-3tf> J&fe * T? * 5 f^JB & ^ U fc 

® T? & *lfc£ , -r-<T^^pTfg-T?fe V , MtHfWnt7 7? P - 
(Manoukian & Woodgett, Adv. Cancer Res. 84:203, 2002 ; Doble 
& Woodgett, J. Cell Sci. 116:1175, 2003) f 5r 

^ 3 o 
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^HbtLt, i%1.25fif£(±, £F£ U < til. 5m&>±, X 

&&&&&& it t£-&mw\<omm*i6m& ~*s-mx~& r> , jes 

_h BE CO # # ^ If N IP „ Guide to Techniques in Mouse Developme 
nt ( Wasserman $S „ Academic Press, 1993) ; Embryonic Stem Ce 
11 Differentiation in vitro (M. V. Wiles^ Meth. Enzymol. 225: 
900, 1993) ; Manipulating the Mouse Embryo : A laboratory man 
ual (Hogan et al. jf|K Cold Spring Harbor Laboratory Press, 19 
94) ; Embryonic Stem Cells (TurksenfiK Humana Press, 2002) 
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1 o , 0 * U < ttttft © i t) , 4> < £ t 1 o , £ b < 

— £ UT«, 0!l ^WtALPfg-'ft^ Oct-3/4* fc «Rex-l/Zfp42^ <D it 

-C?^ % i> xES#HJ^-e J3SSEA-1 N fc hES|H^-T?«SSEA-3^SSEA-4, 
TRA-1-6CK TRA-1-81. GCTM-2# *S * 3Mfc ^ — # — t V X m if h tl 5 
o :^?>0*^ftv-j/-©^^it ESIB 5 £ £ J; 5 

©^Sfef*|ffl;bfcv^s, 3HE^»*^:£E14# ]} * 9 -if^#l£tJS (R 
T-PCR) ~? V ?<< if — V a >-##f t fc, fi » — ^7 - 

0m\^mm\z.mmm^^ — ^ — • * (#i oct-3/4 

^>Rex-l/Zfp42 > Nanog^O £r = — K"T £ iHS^- ©^^SS^J tegEfti T* 
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6«T?&5„ ^Ait^^- £: IT tt, JJ #f*>f A«^>siRNA#© 

I3if[s KjRNAT? % ^ 0 ft&fcfc* k VX . itfc^-^iHA^ 

GFP(Green Fluorescent Protein)^ 0 -if 7 ? h V ^ — if\ 7 

„ s k 7° n ^ — * — a) m m t k m m - mm^^sm^^^m^mxm 

m ^ 33 <£ Xf$& 51 & pT & m *T 5 7" ^ — ^ — i ITIi, SV40 £ ^ x 
|3-T^^->- 37° n ^ — ^ — N EF1 a ^ * ^E- — ^ — m & # If b 

ik&miDmmxwm&temfc^tDm^te x z$$&m.&»s-mfcir %mwi 

tfjyv^— 9 — , 3^ VMSRNAO^S^fcig UfcPol. 1117° n -e— ^ — 

m^m&M^ 5 r. £ K J: «9 , 0f H a> «^^@a^J SrfUffl bfcfcte^^ 
* * - Srf^jR-f- § r £ ^ Bjfg-r? £> 5 0 £ re, rtt^o^n^-^- 
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? — , Invitrogentt^, Promega^h, Ambion}± 

tt £r ffjlj PS T, Miif!) i»^DEAE-^=ar ^ h 7 > & J% 

m^(Di&^^mMMM, M 7L {^Lipofectoamine ( Invitrogen*±) 4>Su 
perfect (Qiagenfr) , DOTMA (Roche*±) f ^fflV^T, g t i~ 5 

^/i^^^cD^^r^^^^ ^ — ^ g ^> jt {5 ^ 11 ^ ^ ^ , -^oia^ 

• ^ ^ £ ^ # fg'|£MH & &j S }<: # S r £ j&s t? # -5 0 

r <DM.fc lt# htitngrn&nmj&&, sir, *mmfc & v mrns 

„ ^©MifclTJt #litt#lHJ!a^^* h 
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wis, #in4^^Hj!S &mmvx^zmmm^fr!bmM 

ls^i?T 5. ismmm (EDTA) 01~ 100 ml, 0 £ U 

< f^O. 1~50 mi, J;«9$f^U<» 1 — 10 mMt^SitiiPU, 3 
7°CT-jg^ Ef£F H 1, £f £ L < W:l~60#fW, M £ U < tel0~30# KSS 
UTlH^SrffJgf 3EfcES*BJ&#^#:ft&^(B3ai§ifc#*K: 
^ — HHJfiJRIBi-t-S^ife ^s^jf bt^5„ S'fc, EDTA CD f^; fc> 
V ^ =?• U >- }) =1 — /Hf* (2-7$ yxf ;i/x- ;V) |Z3 ( 

egta) mm%.' mmvjjmxm^ z> r t s e 

ttt^ fommn, jk^mm. tummm. m&Mm. mm& 
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toKDm&i&fc^mvoft z <o fa its fcmm-e&Zo w*. 
& m -r z> s^^^ij <o * ? v — ~ is ? \c mm ts^^tts, # 

T*5 &?\ #3§PJ!fc J; 19 p © $ It # H 'I4#^ffl JB& * 5 #« # 

iStbX'fe Y) N #ij X. f3:\ Manipulating the Mouse Embryo : A laborat 
ory manual (Hogan et al. UK Cold Spring Harbor Laboratory Pr 

ess, 1994) f^titsi^ia ^ mM Kmrn-r z> r t &-v # 
Hffifli i : y g y h e-7j y ^ • ^ ^ toil 

*7 ^E-# y >-0|K^^U^ £ „ IgG©Fc^^> (IgG/Fc) © 
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^Ufc^fe (Nagaoka et al. , Biotechnol. Lett. 24:1857, 2002 
(#WfFX$k6) ; Protein Eng. 16:243, 2003 (&WftXWt7 ) 

'fk^W^Bf — £ ?9 ; RDBNo. 1184) ^iltLt, 

E-#K^y V cDNAOlffi^^ K 4 V (E-cad-ECD) £r=r~Kt"5DN 
AHfit (T $ /mgS*##l~699fc:*BM§) £±f.frsUfc 0 ^t)XlgG/F 
c£r =t - K-#"5DNABJf Jf-tt, ^"^xigGl K — ^ 

)&>£>mRNA £rfSML> Reverse Transcriptase ^ J: 9 jg* & ^ & ff o T 
i¥M bfccDNA d»e>¥KUfco WDNA»f^* i: t>4S3£iB^Srflli88L.^« 

, * — pRC-CMV(Invitrogen%h)^|I^iA^., E-cad-ECD & 

t^IgG/Fc@H^iJ^-g-£i>^m-<^ ^ — x pRC-E-cad-Fc £r*|gbfc 0 

E-cad-Fc^ ^ Jf %m£1rZ> tz. #)\C^ CH0-K1 Iffljfe (m&^ffi 
9tm {^^~] £«9A^) tr/i^fc 0 (ftglUfc L-fc pRC-E-cad-Fc (1.0 
US) &5. 0/z L (DLIPOFECTAMINE (^^^#) MI .( Invi trogen|± 

0-K1 M fci&fc^mX&ft o fc c E-cad-Fc? y/^f 

& m% m ^m^m^ir & mm ? * — ^ & m & & , it^^#A 

O2 0 ^fclfflJ^^rlSIlK 96 V^/U-T'U-h (IWAKI) Kl^^/U 
mtc O^McDmm&A&WiteMmVfCe 400 ^g/mL c^G418 (Invi 
trogenf±) ^MPL-fcRPMI 1640 i-fe T? 7 0 Pefl m U fc # , b 

E-cad-Fc^ Ufc 0 r © $1 LT t feE-cad-Fc^ ^ 

^ mmtk-aL<Dm^mm? * - v _(4G7«) ^^.mv. &L&<omm. 

KmmVtc 0 r ©*eflStt, &JfiLi*J£:N& (CH0-S-SFM II; Invitr 
ogen|±) IHb $ * fc ^ , * 7 7 ^ n V^*****?? 
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i##_h?frJ3:, 0.45 n m (D ^ y ^ V y 7 ^ t fcf , 

rtT-y-J X100 kDa <D&fiMT&m (YM100 ; Amiconfr) 
^ir/P (amicon 8200 ; amiconfr) ^rffiV^tili t/c„ iOliS 

^20 mM <d v >mmmm(pn 7. 2)x*m%tvtc&^ n& x v , p ro t 

ein A (Amersham Biosciences^) £ T ® U fc t> (D §r 

ll^J2 : E-cad-Fc^ 1^— h ^(PESlBJfccPjgitf 1 

E-cad-Fc^ « £r = — ^ ^ b fc fffl Jfe i§ # ^ ^ — h 

E-cad-Fc^" lx— h ) ^<DESmR&<D^^'&&Wlfi b 0 E-cad-Fc 

m^^-hKm^\ 37°CT? — Bfe, 3-T^y^MMLfc 0 Sfelf-m 
, lfflJ!fe©^#M^J^* : ^^x.?.fc^, |HJj£ SrifW-f 3 ffj fc. 0. 1% B 
SA^^l?l ~2H#ra<D^n y * is^mm&n o fc Q £$5, ^ >- h a 
— /l" Ht, BSA (0. 1%) ^if 7 (0. 1%) , iSa (0 

. 01% ; KOKENtt) , (5.0jt g /mL ; K0KEN|±) T? = 

, RllfflJJS (Nagy et al. , Proc. Natl. Acad. Sci. USA 90 
:8424, 1993) , 1 2 9 S V« (± B * S H« 5£ *± X 9 B 

a) &/nv^;fctf s , &KTEsmti&n<o&^fo£zmMki&M:<z>tt&iftfr 

btl*^ofc 0 r ft b OESlBJJSte, 10% F B S N 0.1 mM M E M # & 
MT ^ J 2 mM L-Jf ;V ? S; is > S:t^0. 1 mM 2- ^ 7° h ^ & 

S Knockout -DMEM ( Invitrogenft) (^T^ ESM h 

f t5) ^1000 U/mLOLIF (ESGR0 ; Chemiconft:) £ $S #P U (£> 
trffiV^ Manipulating the Mouse Embryo : A Laboratory Manual ( 
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Hogan et al.fe x Cold Spring Harbor Laboratory Press, 1994) 
; Embryonic Stem Cells : Methods and Protocols (Turksen7§SK Hu 
mana Press, 2002) 4$ fcl SB *J © # St fc: IE V ^ ife 4Mb 7g JC & ^ t> 

1 mM EDTASr^tfO. 25% h JJ 7° i'i&Jft T* &3 U T — ftl Ji£ J^ffi 

Srfflv^fco lt» LfcE-cad-Fc^ ^ fC Sr_h|B<D^fe-T?, ^^S96 
•^^yi/ -7°^— h (IWAKIth) }<: =t — ^ ^ ^ U , <D_tKl3- Ox 10 
5 lHISMtIl LfciWJISIRWiftSrlOOjM L i*o}f® 4 B#[Wi#Si 
Ufc 0 Mshimi^MxmW-^, 10%<DAlamarBlue (Biosource Interna 
tional|±) &<£tf mm t U, 4 B# M S JC& $ * fc # R }fe S £r SO 

it^tif*^?! < & < , mmmxteBSk-v =» — ^ ^ y^tfc^y 
^^i^^M^w- h Kirae £ ^ 2f^*-rr#i\ *§±i!i * 
irMULt^^ mm^u— h % t£ ? ^ is =t v — -7 4 

T'i^IbT*5< h , il # <D $9 j& i# * /B 7° lx — h ^ 
iltLfcltil^ifcigttSr E-cad-Fc©^^ <£r ^ x. 

r^>, 5. Ojk g/mLEJJh RljfWfl&t*Xt^EB3«Bli&** £ & 

S» Jfeg!*ttS:* Ufc 0 ES|fflJ3&te3Ufii?f ^#T"C ^E-cad-Fc 
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3 (Mareel et al. , Int. J. Dev. Biol. 37:227, 1993 ; Takeichi 
„ Curr. Opin. Cell Biol. 7: 61_9, 1995 ; Marrs & Nelson. Int. 
Rev. Cytol. 165:159, 1996) . E-cad-Fc 7° U — h ^ <D ESjjffl fl& <D g§ 

cad-Fc/^- h JiT?4 l^m^ai U fcES^HJ^^T, $«j£5 mU(D^^U 
is 9 J T 5 >mW-W. (EDTA) X«^f l/y^,y=i-;Vt^ (2-T 5 S 

3L*f- ,v^*-<t /v) mmm (egta) mwtx-zo frmmmv, mm&vBs 

T^^Lfcf, _h|3 t |WI#^AlamarBluefc J: 3 M ft <D W\ ^ £ ff 

ofc 0 ^^-r 3- W£^t-5^iRfe# s {^EDTA-e*Q ! 3a ufc#-a-, E- ca 

Vtctf^ Ca 2 + 3!^f£(7>f§^EGTA-e felLfef^, 7 >r ~f xx * ? V 

#J fcl #P Si £ ft ft: o EGTAMS©it5 mM©Mg 2+ If t j)0 LT t> 

0 3&*tt*IIfW^tt3&**ofe 0 Ki©ift^?>, E-cad-Fc^ 1/ — h — 

<DEsmm.comMte, Esmf&vmm ±iz.jf&-tz>E-% K^y 

„ E-cad-Fc^ 3 h m^^m^m ^ £ titcE-% y ^ o^n 

JKfc, aS<^i#»^#T-e*ift if * UfcES#IHJ&£r, E-cad-Fc 7" U 
— FXIiffiOSftn-r^ V ^ U 24 ^ a • / I/- h (IWAKI 

*±) titt, #*&f?fcofc 0 — jKtdESimjiari, 7 ^ — ^ — jjsm as 

1/ ^ S 7° 1/ — if 7 ^ ^ Il37-^y, 

fcfcU E-cad-FcT 0 1/- h U ItESffimtZ, EB3|ffl J3& ^ Rllffl 
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h ZMf&lk f, 1 o 1 o © #ffl jf& tf* # ffc UTii £ T § t£ H tf* «i H * 
3 : E-cad-Fc^ kin b tLELkllLESMMQMM 

E-cad-Fc^ i/- h _h^*5 n z>EsmM(Dmm-m &tkmir § fc ji 

^•Oi§a^#T^I*ft^* UfcES^J^^HIilX 500#!<DES|EflJ& £ 
E-cad-Fc7° V— FXlif 7f V • / V- h (96? ai/P • /W- h ) 

_hlB ^ I^I^^AlamarBlue^ J: 5 lH^#:©?M^^ff ^ o fc 0 <D 

t^t, E-cad-Fc7° h X*mm L fcESjRH US ©Sfc tt , EB3*B fl&*fc £ R 
llIJ!S**(OM# ^ % , mMK&frofc (HI3A#$0 o i#*4 
0 g fcl ttMESlffllStt £ , E-cad-Fc 37" V" — h 1$ <£> j&H fl& & fct jfa 2 $F @ 
g^^ofeo lnI«©j|K^#*Sr4|Elff J&ofc«fcESj|WlfiSrlHl 

JR U , ^ (D & £ ff-«9 U i: ^ 5 , 7fy • / V- ht^i 

Ufc & ©KUt^, E-cad-Fcy" I/ — h b ESlffl |§ (D Wd « 3~ 5{g 

£*_L#^o fc 0 ES|Hfl£ £r$t« U fc ift^ ©S*^ M 7° h WCH 
Wtfc < „ E-cad-Fc^ 0 \s < — h X*mm b fcES^H <D J? & M ^ HI Ik T>* 

F9#BJ§&-?fT o E-cad-Fc7°l/- h i: ii % 7 U — h i%m 

3I#ict, 5-^B*-2'-9 f *^J'j'9.^i/ (5-Bromo-2'-deoxyu 
ridine ; BrdU) (DJfc 9 jA £ £| ft K ES#ffl J|£ © DNA^ II * W V tc 
o Jt|B^#T-T?30 M^^l UfcESlHJI&SrBrdU (lOjuM) T?30#|HJ*m 
tfef Mi 96i>^7lx. / 1/ — h i^SSltfc 

o 4B#Fb1# > bfcESlfflJ^^FixDenat^M (Roche Applied Scien 
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cetfc) PBS-egfc#-^> 3jCBrdU#L#: (BMG 6H8 ; Roche Appl 

ied Science*!) (10(MgF%JR) i:HJl?^fct, ^77-^^3 (C 
y3) (Jackson Immunoresearch Laboratory^) (1:1000 

#fO ^ffiV^T^feLfco £ , |fflj^^(*4' ,6-diamidino-2-pheny 
lindole (DAPI) jgflfc (0.1 ju g/mL) T?^-fel^c 0 ^ <D #C #: ^ 

^fftfc: £ 5 Ife&^l , ArrayScan™ V ^ ^ J* (Cellomics^fc) T T 
«^Lfc 0 ^©MJPU E-cad-Fc^ I— h^ft^ftlf / V- h 
P £ 5 fc^fc^it^BrdUft t) &^^£r^ bfc <g|3 B#i) „ 

©14 5, ^ftiO»fi#aiat5. — E-cad-Fc^ 0 h Tfjg 

=t p = — ©ji^^^^-fblHfl&wiiJSatiW* h fats: fro it 0 r t?, 

E-cad-Fc^ 1/- h _b1?i#* UfcES*HJi&tfS5fe#rt5itfcJlB £rftt& It § 
fbttlB # *i# £ ft 5 © & teWf 5 * , 15 IS ^ v - h Jh #C HI <D 

"e*>5ALPfllttSUJ0ct-3/4^ y/^S©l§3ifetf«ttfc 0 ALP^ft 
(D^tBf'i, Sigma Diagnostics Alkaline phosphatase -y h (V 
^*t) ^ffiV^TfT^ofc 0 UfcESlfflJfe (EB3|fflJ^« £R1#|IIJ3& 

^^^T?@^L % PBS-e^#-m, _b|B=3r y h -# JR f 5 naphthol A 
S-BI phosphate alkalineSfe-fe ?g T? 15# fW &3 m&RJfc&ft o 
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fc (14A#I) o 

Oct-3/4^ I/;*-? W<V^nfef&m%k&&&M^^Tm'<fc 0 irf£t> 
■h, bfcES|fflfl£ £8% /ft /V AT ;V=f K (Wako Pure Chemical 

*±) ?BS-vm&m, *TL0ct-3/4^:#: (&# ; Santa Cruz*± 

) (1:200#^) iEJtfr^f fcf, Alexa F 1 u o r t! H ^ #: (Alexa-48 
8 ; Molecular Probest±) (l:1000*$O £ ffl T Ife-fe L fc „ l£ fc 

, mm,mfenk?mm (o. 1 ^g/mu x%k&\^fr 0 - t^cD^^^^ 

E-cad-Fc^ V T140 UfcESlB 

^ ^ • i/— h ) xmm vr^Esmm t mm. m^^LP^^ (m 4 a 
#m) sr/oct-3/4^ i/s*? m<Dmm (g!4B#fi) ^iits: 

i: X # fc o 

Tfe^'fk^ESlfflJ^cT)-^ — # — £ & 3 0ct-3/4, S.t^Rex-1/Zfp 
42ate^F(D^^ < ^W-<fc 0 E-cad-Fc^l/— h 5^ L < f 3 7 ^ ^ • 7° 
1/— h "T?14 0 UfcESlfflJ^ & IHiR 1 mL CO TRIZOL (Invitro 

genii) ILT^RNAlrilLfCo ffi,^X, it&cf-^V^ M-MLV 

(Invitrogentfc) & M ^ X cDNA & ^ U , ^^^ili 
& ^VNfc/Jfy ^ 7— -if^ilHiS (Polymerase 
Chain Reaction ; PCR) K £ 9 # « at ^ if CO if ifig £ ?T & o fc c 

Oct-3/4 CJjUg-fr^TX : 528 bp] 

5' -^y-r^r— : 5' -GAAGTTGGAGAAGGTGGAACC-3' (SB^U 

## 3 ) 

3' : 5' -GCCTCATACTCTTCTCGTTGG-3' (IB^J 

Rex-1 X : 930 bp] 
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5' -7*7^^—: 5' -AAAGTGAGATTAGCCCCGAG-3' (BB?!I# 

# 5 ) 

3' -r^-f ^ — : 5' -TCCCATCCCCTTCAATAGCA-3' (SE^lJ# 

# 6 ) 

Nanog ^ : 710 bp] 

5' -y?^-*— : 5' -GAGGAAGCATCGAATTCTGG-3' (IB^iJ# 

# 7 ) 

3' -^-f^— :5' -AAGTTATGGAGCGGAGCAGC-3' (@3^J# 

# 8 ) 

GAPDH (glyceraldehyde-3-phosphate dehydrogenase) C ij ip§ ~9~ 
X : 858 bp] 

5' -^^^f-^— : 5' -GGAAGCTTGTCATCAACGG-3' (gB?lJ# 

# 9 ) 

3' -7°^^-^—: 5' -CTCTTGCTCAGTGTCCTTGC-3' (SB^lJ# 

■§•10) 

WfRttDNAaK y ^ 7— ^fc L^TTaKaRa Taq (TAKARA|±) 
, TaKaRa PCR Thermal Cycler MP (TaKaRa|±) £ V^ T ?T o 0 £ 
TcDNA^^-tpPCR J R^^Sr94°CT?^n^ Lfclfe, 94°C : 30# — 59°C 

: 30# -> 72°C : 60# OjpS» f" ^ ^ Sr 22|elift 0 3g U , S#^72°C 
T?5^^n^Ufc^, 4°CT?^*PUfc 0 PCRj^£rl.5%T # » — *<?Vv 
t't^^ftl, SYBR Green I (TAKARA^h) T^-feU. Typhoon 8600 

(Amersham Biosciences^) 1? f& fcH U 7c 0 

tt, LIF#^TT?, 0ct-3/42fet^Rex-l, Nanog© gfi % 51 flg » ft 
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. LIFW&&TX«te%:<D$&m.& : %MfcM'J? Ufc c E-cad-Fc7° U - h 

VfcESM^Xh mWkXfo V , LIF^^TTMSOct-S/^OTex- 
1, Nanog%3& < m^L VX^ 5 r. i: . £ tL7c 0 ft *5 , HI D if ^ 7° /l^ 

%m ^x^m^mm^^mm^mm, ^mm^mmommt 

ik-? — 3)—WLte^-, fllfctf, NeuroD3^Sox-l, T/Brachyury, Flk-1 
^ hemoglobin^ a -fetoprotein^ transthyretin ^ <D ^ W\ W. l^Z 
m^X^fc^^ LIFfefeTXte, if 9 f- 'y • 7 h & t^E-cad-Fc 
^ h VtcESMmcO if £ ^*5VNT & , 3Mk^-# 

^OlSaSttSSfe tt/i^o fc 0 H4A, 84B, & El 5 © ^JH if * 
?>^^5J;5 E-cad-FcT" V- h UfcES|fflJ3&te, npc^ — 

^o*#fl^t«^^£ti,-cv^ r t &mmz tire 

iV^T, E-cad-Fc^ 1 — h Xigm U fcESlfflJfe (DLIFfc M~P 3 SiS 
tt^^^-f-s ^^^^^W Ufc Q il if O if ^ ^ V • 7° V- SlU? 
E-cad-Fc^ 3 1/— h t?*Kf^ L-fcESlffllft 0~1000 U/mL<D LIF^t ^ T 

-r?5 0f^ j^fSSriirT -^<DfK i^^tM £ t if 7 ^ V 

• /l/-M^if fitt, $ h Wig* Ufc (LIF^gtei#*S8 

r^^r 1 — ^) o 7° 1/- h -hfc^^Sc $ tbfcESlHJ^ ^ n - -(DALP?gf4^ 
, _h|B i: 1*3 81 &ffi *#^^ie^lt^£;ftTV^ a 

-OfiJ^^f+SiJ bfc 0 80%^jKO^^f31 A L P 

^•^ofcBt^l?, ii^C^ =3 ^ ~~£^J$ bTV^C^, ^(DB^^Tr« 

tmm \^nz>MM&m^ £ ;^&^ofc 0 E- ca d-F c 

igm L-fcESmmte, lOOOU/mLOLIFilit £r«P Lfei^^at^ if 
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CO =t vi =i-3flSALP!S14S:*t«P UtV^fcaJ, LfcLIF»&a*fl£ < ft 

— tfcot E-cad-Fc 7° 1/ — h "Tr U /cESlffl fiS {"i % 100U/mL(7>L 

^ofc, r^Jil, E-cad-Fc 7° 1/ — h ^ffiV^Ti#iil''t~<5 £ i: ^ <t !9 

m^X. ES*|HJJ&£ y 4 — ^-#tt#tefcl»Ufc $ *3 (5121, E-cad- 
Fc7° I/- h Ii^f#5^Jf5 ^SrtftWUyko — jRfc, 

Es/EGiH^^-7 ^ — awns £ o&mmiz. x \> mft • mwtsfox^ 
is m w ft: * * 5 - £ ^x*t s„ u^u. *<Dm&KHLEsm fa zfttis 

•t?«lf^#**jft 5gf i^Sl^fcSo 7 -f — ^ — 

I-Clf^fi $ HfcES#iJ& (Rltfc) ^7^-/-#t#^*^it 
HI ft; $ *3 J?) HI tt, 5.0 x 10 4 |ffl^/cm 2 @^<D^SS^S^M@ b 
% 1 x l0 4 \]/mL<DLIF%mM1rZ>j&m&$>Z> o VfrVftifc 50010 
j^/cm 2 (Dffif&mmX'ESMfa ^E-cad-Fc7° U- h i:Si 1 x 10 3 U 

£ ©am UT^^ UfcESlBJ^^, ^<D*#ftffi&tf#ft#fif££ + 

^fcft»utv> 3 r. t fco 

H^ffi) 4 : E-cad-Fc7°l/- h X^Mli^MMM^tdhM^MM 
E-cad-Fc^ 0 h -e«*HlOj»fti&*Srff fco fcESlBJ3&a § , © 

52 



WO 2005/090557 



PCT/JP2005/006006 



«:LIF##ft TT^If t LTKifr (Embryoid Body : EB) & & 

^(D i3S«iJ5:^-fbo3iff Ir, 3Hb^r — # — atte^^&ag 
SSfc:j£*fLfco ^^^{^^^ ES*H0&fl> 6> EB £ ^£5c £ it" 3 fc#>, E-ca 
d-Fc^ h T'3HI^±^ft bfcESlHJ^^HIiK IT, 
f-U, 5\%m%, LIF#«P<£>ESM 15m L4 1 ^500j@O|H^ &^$*WL 
llrfflltll (hanging-drop) H £ =?t o 0 
ttfcEBtt,^B#^^|flIiR JiSBcO^-fe i IWl^fcRNAOf^®, SfctJ^c 
DNAcD-g-/^ £tf f£ o fc Q i cDcDNA^HM t ^ T O ~f y 4 ^ — £ 

^ v> x rt-pcrs js^ffv^ 45- > - # - mfc* <d mm & n & o 

NeuroD3 C if ifrg 1r 4 X : 405 bp] 

5' -7°^^^—: 5' -CATCTCTGATCTCGACTGC-3' 

#11) 

3' -7" 9 — : 5' -CCAGATGTAGTTGTAGGCG-3' 

#12) 

Sox-1 fi^itiair^X : 407 bp] 

5' --794 ^r— : 5' -GCACACAGCGTTTTCTCGG-3' (SB?!J# 

#13) 

3' -^7^-^—: 5' -ACATCCGACTCCTCTTCCC-3' (@B?fJ# 

#14) 

T/Brachyury [ijiPaij-^X : 528 bpl 

5' -7 94^— :5 y -TCCAGGTGCTATATATTGCC-3' (SB^J# 

#15) 

3' --7=7 4-^— : 5' -TGCTGCCTGTGAGTCACAAC-3' (@S^!l# 
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#16) 

Flk-1 [if ifrgf-^ X : 398 bp] 

5' : 5' -TAGGTGCCTCCCCATACCCTGG-3 , (IB^J 

##17) 

3' --7 9 4^— : 5' -TGGCCGGCTCTTTCGCTTACTG-3' (@3?lJ 

##18) 

hemoglobin C if fti » X : 415 bp] 

5' : 5' -AACCCTCAATGGCCTGTGG-3' (IS?iJ# 

#19) 

3' -7°^^-^—: 5' -TCAGTGGTACTTGTGGGACAGC-3' (SB^iJ 

##20) 

a -fetoprotein C *j ifrg ± 4 X : 997 bp] 

5' : 5' -TGCTCAGTACGACAAGGTCG-3' (SB?'J# 

#21) 

3' -^H^- :5' -ACTGGTGATGCATAGCCTCC-3' (IB?ll# 

#22) 

transthyretin Cijft§1j--f X : 440 bp] 

5' --?*7<4*r — : 5' -AGTCCTGGATGCTGTCCGAG-3' (MB?iJ# 

#23) 

3' -7 y 4 — : 5' -TCAGAGGTCGGGCAGCCCAGC-3' (@B^!l 

##24) 
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|3SH (NeuroD3, Sox-1) , 4 1 . (T/Brachyury N Flk-1, hemoglob 
in) \ Rt/I^EI ( a -fetoprotein, . transthyretin) ©t^t© 

mM^m^o^ — * — Mi^^^mn^^ h ntc a — ^\ E-cad-Fc^w 

m *s , 1? 7 ^ V • 7" w — M$ £ IWI tl <D 5S £ T? fit 18 1? £ „ 

/Xtt-L^lfflte^©^ft^f f t^#^§tltV^5 (Yama 

ne et al. , Methods Mol. Biol. 184:261, 2002; Schroeder et al 
., Proc. Natl. Acad. Sci. USA 100:4018, 2003) 0 ^ £ , ES&B 

— (D^ihm^, S T 2 mife&m^fcmxm^fco PA6|fflfl&3U2ST2&ffl 

• T'U — h (C0RNING|±) fcWMV^ DMEM ( Invitrogen|±) IH10% 
OFBS&MP Ufci#Jfi£:J^T ^ ^7/1^ ^ h ft M * T? U 

cd & y ^ -?-mm t itftffl vtc 0 %\%m%. m-mmftwjz. 
# 7 ^ /ufc 2000m m-To mm b^c 0 ne, ^a^^ws^-^^ (PA 

67 - ^-) (OJ^^, 20% KnockOut Serum Replacement (Invitro 
gen£h) Sr^sLfESMM. — 2r\ (ST27 7 ~ 7*-) (D^«l 

0% FBSSr^-tfESM^^^ *#*^12 0 1 }<: fU £r 70%^ ^ 7 — /I/ 

Iltg^l, 1#C#l#:^ bT^tMicrotubule-Associated Protein- 
2 (MAP-2) (AB5622 ; Chemicon|±) , X^^C^^^^T • $ * 

i/^ifLfa (MF20 ; American Type Culture Collection^:) £rJxJS£ 
^ 51 ^ ^ # Horseradish Peroxidase^|^2^^L#: ( t X h 7 y << 
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> ^y/;^T-{yP0 (R) XJ3P0 (M) ;-^-W*±) tM^kR 
JES**, Jgfc^fcACE (3-amino-9-ethylcarbazole) m'KM ( — f- \s 

fc 0 Mm^H 8 fc^i" 0 

r <£> # ft & VNT , ii ^ © if 7 ^ V • -7 U — h T? b fcES 
j&HJ&&PA6*HIJ§&Jtte:jt® bfc^fi^ fil^tt 0 E^^BI^ta 

m^frlk bfc r £ &fr>fr& 0 ST2^HJ!S_h^fl|® UfcES|fflJ^« 

Siifflte^ n — — « 4> «H J3& — % —x%> ^ r • 

3!tli§'l4T*fe 3 £ £ ^ , ES#IJ3&j^i>«flJ§&^3Hfc bfc r. £: hfr 
-efeo7b 0 E-cad-Fc/ b X*$g^ b fc ESlffl £r V^c :|§ # =i 

£r^T?#fc 0 ^ JiO^m^^: J; 9 , E-cad-Fc^ U — h Xigm bfcES 
in vitro 5 # 'f& £ bT V^ 5 £ £ #S fiE $ 

mW<ESmm<DT 9 h —-^ (teratoma : ^^B) ^^fg^r 

ESIHJJS (EB3«) £r\ i? 7 ^ ^ • 7° 1/ — h t^E-cad-Fc 7" U — h 
fcSib 3 0 r £ te5m<DMtti%m&ft ft o fc c r *Lib<DESM£r 
, i i9 Balb/cm^ — K-v ^7 x <£>5|*|4 (^200{@-fo) M&A 

bfc i: r 6, 60 0 #^«ES|H^^r#^t bfc^T(DMm^*3VNT^ 7 
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h— <DJ&J&1fim#> hfo, -^7f-y • / h ^E-cad-Fc^ 0 

I-f a-^U y, GFAP, = a -n70^M, GAP-43) B§t£<£> 
/lfflJ3£<7>^$c^«li? £ ft, E-cad-Fc^ h -C?^* UfcES|B«S, 

t 7 v — j&m ffi % m w u x v^ § r t # m m x # & „ 

^jfefll 5 : E-cad-Fc7° W~ h t* mm V it ESlB M <D * * g M^JLQit 

E-cad-Fc^l/- h T?«8clIl©j»fti&il«:fT J&o^ES3WH&^'¥p« 7 
^^i^^^UTV^S r i (E> SB & ?T ft o „ IrI— n 5/ h*fflJ^^*3 

m (EB3*BJi&*JfO Sr. ^7^^ • / I'- hXt;E-cad-Fc/V - MI 
||L, 30 r h K5m<DMftm%z%?f &ofc„ £ ft (Z>ES*HJ1& £r , 
S&cK: ± «9 C57BL/6SW7 * OJBSSgJIS (^JlOOfHTo) ^ftAl, 
^SglCR-*? »7 * (8-10iH#) ©^gtftl, itil^fc. C 
57BL/6^ !7 * ^ -fe iift* £> 5 , # £> ft fc HfP 4 1 , — SP (5 

— 80%) HESjttliSHlSife-t-SSF^X^ (agouti) feO^lrttSi 

mm VltESfflB&fr h fiitMBE, E-cad-Fc y" U — h J#2I U7cES|fflJ&^ 

■^#:*«rtfj£$** ES^Bj^fci^^-rs^-fe^^-tfc.f^iJie^i-s r. i 

SrlfcBUfc. E-cad-Fc 7° 1/ — J> U fcESlfflJ^ tf>#*fi «£ t> $ 
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* * h j05l£)& £ V^cC57BL/6^ ? * £ 5 6 Sr M 

-f- 5 {H #: tf> ^ ^ ESJjWflS»!:S3|i5"t*S^'fe*a"t-S^B#* s *5|ZEXt56 

l^tl^^^^f^pfT?^ h • — % — & & M$t 

fcS^-^y ADNA?r0iRt, ESjNBB&ri s E*I3fe1-5l29SW ^ ^ 

BRK-f- S - t 1)> -V # 5 D4MU72, D4Mitll6, D7Mit276, D10MU186© 
4@0-=e-r ^ T3-tP^^^ h . — # — CD^ffi^rffofco <£> ^ , 

4) T*fi£* t^TO-v^ p fT7^f h • v-^-tfeV^t, C57BL 

-jgetj^F^^S § £ $ tifc#|#: (13 4", #5 — 8) T?Ji, C57BL/6^ 

m e> <offl'f*:t?w:ES3Heifeo3fte j J 1 38 s ^Ji uti^ 5 r t &mw 

&8fcjBI 6 : E-cad-FcT 0 ^- h L fcESlBflS (uMt 5 jffc^S A 

if 7 ^ V • 7° V' — h RtfE-cad-Fc • 7° W — h _hT?3H WJgF* LfcE 
SlKJJStC GFPlSi!^^ ^— T?&5pEGFP-N2 (Clontech*± ) «r , S&fe 
Lipofectamine 2000 ( Invitrogen|±) £r Jl T # A U fc a 1 
0 H — jNH SS h IT IU1R 96l> ^/^ • :7° V — h l-Si«Lfc 0 
j e©4^M«, L-fcES^PUJ3S%8%^/^^ ]J v ?R 104)- M HSU 

„ £ fe^0.2% Triton X-100/PBS^M , Image-iT FX signal enhanc 
er (Invitrogentt)^MItfc 0 PBST?iSfci£& , ^GFP ^ J Z * - -f 
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/^#C#: (Nacalai Tesque|± ) t R i£ $ ^ fc # . Alexa Fluor 546^11 

v h igGifci$&m^xm&L,fii 0 mmmfevkPimm co. l.^g/m 

L) T*lfefeUfc 0 itl k (Dtfifc^&mK £ ArrayScan™ 
v/^^A (Cellomics|±) T X & m b fc „ ^OlS*, E-cad-Fc 7° 

v- if /v- <fc 9 ^r* {^^v^gfpo^ 

31 # w «> & a-b , E-cad-Fc^ b xmm vtcEsmfl&te, migomm 

7 : t hE-cad-Fc* g<PM3K £ ^^^Jlteroift ffj" 

t hE - # y ^<Dmm.^mm t isG/Fccom^ ^ ft m 

hE-cad-Fc irffc-T 5) ^ISlt5^^^-^iit5/cJ5, t 
hm¥ L -kBi%&m%&$iX*h S A431j|Wil&*3#£cDNA*»S!"fc tt> fc h E- 
* K^D V cDNAOlffiJ^^ K * >- (hE-cad-ECD) Sr a — K^SDNA 

pRC-hE-cad-Fc £#iSUfc 0 ^ S£ ^ * * - £ V^ fc hE-cad-Fc 

hE-cad-Fc* ^^°^«^=i-^^ ^ Ufc&BJ&^iiffl ~? U — h ( 
£LT. hE-cad-Fc "7° U — h ) ^ <D t V * ES^ffl J3& <£> *5 £ T$ iBSH4 
^flttfCo hE-cad-Fc^" h (D^SiScte, -hta^Jfe^iJ 2 fB«^> 
^■^i: HI C-efe-So SP*>s hE-cad-Fc* V^?* |C <Z>PBS#f^$J £ 

y * ^ u i/mmm? v~ b S7°cx—m, a — 

tfttkmZ: Ufc h CO hE-cad-Fc^ 1/— h £ Itfffi U fc 0 ES|fflfl& 

(eb3^*5 £ tm#to fr^m^u— b fcmm ufc t r -^^m 

E-cad-Fc* >-^°* ® £ =* — ^ ^ ** U fc 7° 1/ — h b fc B# t lU 

^1, SitV^^tttr^ L-fc D &fc % hE-cad-Fc y U— b KMU UfcES 
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(011) o ES»f IS teas 

•7t>^lE-cad-Fc/l/- h SrJBVNTEP* UfcR*fc HUES* #t3t£*bT 

& < m £ * & - i *s fa" 16 m j& « o - v> u K v x ft m £ ft # ti 
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ft * <d m m 
j >yuitmm&&k&m^z z tizzy ^ s & # ti js$ , 

, fu IB ^ ^ o 

# K ^ y f ffi § ECl F ^ 4 1/ M. If K EC2 K * A 1/ , EC3 K * V . E 
C4 V^r/EC5 K^'f ^©HloHJ:0F^^^t^> 
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7 . it ib e- ^7 y t fXS^ ? ^ f*^^ 6 

IB 

9. tul3#|g't4#lffl^^, nf?L»J^^E'l4#lffl^ (ESM) Xte 
JEte^flUBBflS (EG«) ft 1 ~ 8 tf^T tifr 1 ^fcfB 
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Fig.1 
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Fig. 2 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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Fig. 10 
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SEQUENCE LISTING 

<110> Daiichi Suntory Pharma Co. , Ltd. 

<120> Method for expansion of pluripotent stem cells 

<130> DSTY-R678/PCT (fP05-02WO-l) 

<160> 24 

<170> Patentln version 3. 1 

<210> 1 

<211> 882 

<212> PRT 

<213> Human E-cadherin 
<220> 

<221> DOMAIN 

<222> (157).. (262) 

<223> EC1 



<220> 

<221> DOMAIN 

<222> (265).. (375) 

<223> EC2 



<220> 

<221> DOMAIN 

<222> (378).. (486) 

<223> EC3 



<220> 
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<221> DOMAIN 
<222> (487).. (595) 
<223> EC4 



<220> 

<221> DOMAIN 

<222> (596).. (700) 

<223> EC5 



<400> 1 

Met Gly Pro Trp Ser Arg Ser Leu Ser Ala Leu Leu Leu Leu Leu Gin 
15 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Pro Glu Pro Cys His Pro Gly Phe 
20 25 30 



Asp Ala Glu Ser Tyr Thr Phe Thr Val Pro Arg Arg His Leu Glu Arg 
35 40 45 



Gly Arg Val Leu Gly Arg Val Asn Phe Glu Asp Cys Thr Gly Arg Gin 
50 55 60 



Arg Thr Ala Tyr Phe Ser Leu Asp Thr Arg Phe Lys Val Gly Thr Asp 
65 70 75 80 



Gly Val He Thr Val Lys Arg Pro Leu Arg Phe His Asn Pro Gin He 
85 90 95 
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His Phe Leu Val Tyr Ala Trp Asp Ser Thr Tyr A.rg Lys Phe Ser Thr 
100 105 110 



Lys Val Thr Leu Asn Thr Val Gly His His His Arg Pro Pro Pro His 
115 120 125 



Gin Ala Ser Val Ser Gly He Gin Ala Glu Leu Leu Thr Phe Pro Asn 
130 135 140 



Ser Ser Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp Val lie Pro Pro 
145 150 155 160 



He Ser Cys Pro Glu Asn Glu Lys Gly Pro Phe Pro Lys Asn Leu Val 
165 170 175 



Gin He Lys Ser Asn Lys Asp Lys Glu Gly Lys Val Phe Tyr Ser He 
180 185 190 



Thr Gly Gin Gly Ala Asp Thr Pro Pro Val Gly Val Phe He He Glu 
195 200 205 



Arg Glu Thr Gly Trp Leu Lys Val Thr Glu Pro Leu Asp Arg Glu Arg 
210 215 220 



He Ala Thr Tyr Thr Leu Phe Ser His Ala Val Ser Ser Asn Gly Asn 
225 230 235 240 
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Ala Val Glu Asp Pro Met Glu He Leu He Thr Val Thr Asp Gin Asn 
245 250 255 



Asp Asn Lys Pro Glu Phe Thr Gin Glu Val Phe Lys Gly Ser Val Met 
260 265 270 



Glu Gly Ala Leu Pro Gly Thr Ser Val Met Glu Val Thr Ala Thr Asp 
275 280 285 



Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala lie Ala Tyr Thr He 
290 295 300 



Leu Ser Gin Asp Pro Glu Leu Pro Asp Lys Asn Met Phe Thr He Asn 
305 310 315 320 



Arg Asn Thr Gly Val He Ser Val Val Thr Thr Gly Leu Asp Arg Glu 
325 330 335 



Ser Phe Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu Gin Gly 
340 345 350 



Glu Gly Leu Ser Thr Thr Ala Thr Ala Val He Thr Val Thr Asp Thr 
355 360 365 



Asn Asp Asn Pro Pro He Phe Asn Pro Thr Thr Tyr Lys Gly Gin Val 
370 375 380 
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Pro Glu Asn.Glu Ala Asn Val Val He Thr Thr Leu Lys Val Thr Asp 
385 390 395 400 



Ala Asp Ala Pro Asn Thr Pro Ala Trp Glu Ala Val Tyr Thr lie Leu 
405 410 415 



Asn Asp Asp Gly Gly Gin Phe Val Val Thr Thr Asn Pro Val Asn Asn 
420 425 430 



Asp Gly He Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala Lys Gin 
435 440 445 



Gin Tyr He Leu His Val Ala Val Thr Asn Val Val Pro Phe Glu Val 
450 455 460 



Ser Leu Thr Thr Ser Thr Ala Thr Val Thr Val Asp Val Leu Asp Val 
465 470 475 480 



Asn Glu Ala Pro He Phe Val Pro Pro Glu Lys Arg Val Glu Val Ser 
485 490 495 



Glu Asp Phe Gly Val Gly Gin Glu He Thr Ser Tyr Thr Ala Gin Glu 
500 505 510 



Pro Asp Thr Phe Met Glu Gin Lys He Thr Tyr Arg He Trp Arg Asp 
515 520 525 
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Thr Ala Asn Trp Leu Glu lie Asn Pro Asp Thr Gly Ala He Ser Thr 
530 535 540 



Arg Ala Glu Leu Asp Arg Glu Asp Phe Glu His Val Lys Asn Ser Thr 
545. 550 555 560 



Tyr Thr Ala Leu He He Ala Thr Asp Asn Gly Ser Pro Val Ala Thr 
565 570 575 



Gly Thr Gly Thr Leu Leu Leu He Leu Ser Asp Val Asn Asp Asn Ala 
580 585 590 



Pro He Pro Glu Pro Arg Thr He Phe Phe Cys Glu Arg Asn Pro Lys 
595 600 605 



Pro Gin Val He Asn He He Asp Ala Asp Leu Pro Pro Asn Thr Ser 
610 615 620 



Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Ala Asn Trp Thr He 
625 630 635 640 



Gin Tyr Asn Asp Pro Thr Gin Glu Ser He He Leu Lys Pro Lys Met 
645 650 655 



Ala Leu Glu Val Gly Asp Tyr Lys He Asn Leu Lys Leu Met Asp Asn 
660 665 670 
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Gin Asn Lys Asp Gin Val Thr Thr Leu Glu Val Ser Val Cys Asp Cys 
675 680 685 



Glu Gly Ala Ala Gly Val Cys Arg Lys Ala Gin Pro Val Glu Ala Gly 
690 695 700 



Leu Gin lie Pro Ala He Leu Gly He Leu Gly Gly He Leu Ala Leu 
705 710 715 720 



Leu He Leu He Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg Ala Val 
725 730 735 



Val Lys Glu Pro Leu Leu Pro Pro Glu Asp Asp Thr Arg Asp Asn Val 
740 745 750 



Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp Phe Asp 
755 760 765 



Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val Thr Arg 
770 775 780 



Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Arg Tyr Leu Pro Arg 
785 790 795 800 



Pro Ala Asn Pro Asp Glu He Gly Asn Phe He Asp Glu Asn Leu Lys 
805 810 815 
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Ala Ala Asp Thr Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu Leu Val 
820 825 830 



Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser Ser Leu 
835 840 845 



Asn Ser Ser Glu Ser Asp Lys Asp Gin Asp Tyr Asp Tyr. Leu Asn Glu 
850 855 860 



Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly Gly Glu 
865 870 875 880 



Asp Asp 



<210> 2 

<211> 884 

<212> PRT 

<213> Mouse E-cadherin 

<220> 

<221> DOMAIN 

<222> (159).. (264) 

<223> EC1 



<220> 

<221> DOMAIN 

<222> (267).. (377) 

<223> EC2 
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<220> 

<221> DOMAIN 

<222> (380).. (488) 

<223> EC3 



<220> 

<221> DOMAIN 

<222> (489).. (597) 

<223> EC4 



<220> 

<221> DOMAIN 

<222> (598).. (702) 

<223> EC5 



<400> 2 

Met Gly Ala Arg Cys Arg Ser Phe Ser Ala Leu Leu Leu Leu Leu Gin 
15 10 15 



Val Ser Ser Trp Leu Cys Gin Glu Leu Glu Pro Glu Ser Cys Ser Pro 
20 25 30 



Gly Phe Ser Ser Glu Val Tyr Thr Phe Pro Val Pro Glu Arg His Leu 
35 40 45 



Glu Arg Gly His Val Leu Gly Arg Val Arg Phe Glu Gly Cys Thr Gly 
50 55 60 
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Arg Pro Arg Thr Ala Phe Phe Ser Glu Asp Ser Arg Phe Lys Val Ala 
65 70 75 80 



Thr Asp Gly Thr He Thr Val Lys Arg His Leu Lys Leu His Lys Leu 
85 90 95 



Glu Thr Ser Phe Leu Val Arg Ala Arg Asp Ser Ser His Arg Glu Leu 
100 105 110 



Ser Thr Lys Val Thr Leu Lys Ser Met Gly His His His His Arg: His 
115 120 125 



His His Arg Asp Pro Ala Ser Glu Ser Asn Pro Glu Leu Leu Met Phe 
130 135 140 



Pro Ser Val Tyr Pro Gly Leu Arg Arg Gin Lys Arg Asp Trp VaL He 
145 150 155 160 



Pro Pro He Ser Cys Pro Glu Asn Glu Lys Gly Glu Phe Pro Lys Asn 
165 170 17S 



Leu Val Gin He Lys Ser Asn Arg Asp Lys Glu Thr Lys Val Phe Tyr 
180 185 190 



Ser He Thr Gly Gin Gly Ala Asp Lys Pro Pro Val Gly Val Phe He 
195 200 205 



10/21 



WO 2005/090557 



PCT/JP2005/006006 



He Glu Arg Glu Thr Gly Trp Leu Lys Val Thr Gin Pro Leu Asp Arg 
210 215 220 



Glu Ala lie Ala Lys Tyr He Leu Tyr Ser His Ala Val Ser Ser Asn 
225 230 235 . 240 



Gly Glu Ala Val Glu Asp Pro Met Glu He Val He Thr Val Thr Asp 
245 250 255 



Gin Asn Asp Asn Arg Pro Glu Phe Thr Gin Pro Val Phe Glu Gly Phe 
260 265 270 



Val Ala Glu Gly Ala Val Pro Gly Thr Ser Val Met Lys Val Ser Ala 
275 280 285 



Thr Asp Ala Asp Asp Asp Val Asn Thr Tyr Asn Ala Ala He Ala Tyr 
290 295 300 



Thr lie Val Ser Gin Asp Pro Glu Leu Pro His Lys Asn Met Phe Thr 
305 310 315 320 



Val Asn Arg Asp Thr Gly Val He Ser Val Leu Thr Ser Gly Leu Asp 
325 330 335 

Arg Glu Ser Tyr Pro Thr Tyr Thr Leu Val Val Gin Ala Ala Asp Leu 
340 345 350 
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Gin Gly Glu Gly Leu Ser Thr Thr Ala Lys Ala Val lie Thr Val Lys 
355 360 365 



Asp lie Asn Asp Asn Ala Pro Val Phe Asn Pro Ser Thr Tyr Gin Gly 
370 375 380 



Gin Val Pro Glu Asn Glu Val Asn Ala Arg lie Ala Thr Leu Lys Val 
385 390 395 400 



Thr Asp Asp Asp Ala Pro Asn Thr Pro Ala Trp Lys Ala Val Tyr Thr 
405 410 415 



Val Val Asn Asp Pro Asp Gin Gin Phe Val Val Val Thr Asp Pro Thr 
420 ' 425 430 



Thr Asn Asp Gly lie Leu Lys Thr Ala Lys Gly Leu Asp Phe Glu Ala 
435 440 445 



Lys Gin Gin Tyr He Leu His Val Arg Val Glu Asn Glu Glu Pro Phe 
450 455 460 



Glu Gly Ser Leu Val Pro Ser Thr Ala Thr Val Thr Val Asp Val Val 
465 470 475 480 



Asp Val Asn Glu Ala Pro He Phe Met Pro Ala Glu Arg Arg Val Glu 
485 490 495 



12/21 



WO 2005/090557 



PCT/JP2005/006006 



Val Pro Glu Asp Phe Gly Val Gly Gin Glu lie Thr Ser Tyr Thr Ala 
500 505 510 



Arg Glu Pro Asp Thr Phe Met Asp Gin Lys He Thr Tyr Arg He Trp 
515 520 525 



Arg Asp Thr Ala Asn Trp Leu Glu He Asn Pro Glu Thr Gly Ala He 
530 535 540 



Phe Thr Arg Ala Glu Met Asp Arg Glu Asp Ala Glu His Val Lys Asn 
545 550 555 560 



Ser Thr Tyr Val Ala Leu He He Ala Thr Asp Asp Gly Ser Pro He 
565 570 575 



Ala Thr Gly Thr Gly Thr Leu Leu Leu Val Leu Leu Asp Val Asn Asp 
580 585 590 



Asn Ala Pro He Pro Glu Pro Arg Asn Met Gin Phe Cys Gin Arg Asn 
595 600 605 



Pro Gin Pro His He lie Thr He Leu Asp Pro Asp Leu Pro Pro Asn 
610 615 620 



Thr Ser Pro Phe Thr Ala Glu Leu Thr His Gly Ala Ser Val Asn Trp 
625 630 635 640 
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Thr He Glu Tyr Asn Asp Ala Ala Gin Glu Ser Leu He Leu Gin Pro 
645 650 . 655 

Arg Lys Asp Leu Glu He Gly Glu Tyr Lys He His Leu Lys Leu Ala 
660 665 670 

Asp Asn Gin Asn Lys Asp Gin Val Thr Thr Leu Asp Val His Val Cys 
675 680 685 

Asp Cys Glu Gly Thr Val Asn Asn Cys Met Lys Ala Gly He Val Ala 
690 695 700 

Ala Gly Leu Gin Val Pro Ala He Leu Gly He Leu Gly Gly He Leu 
705 ' 710 715 720 

Ala Leu Leu He Leu He Leu Leu Leu Leu Leu Phe Leu Arg Arg Arg 
725 730 735 

Thr Val Val Lys Glu Pro Leu Leu Pro Pro Asp Asp Asp Thr Arg Asp 
740 745 750 

Asn Val Tyr Tyr Tyr Asp Glu Glu Gly Gly Gly Glu Glu Asp Gin Asp 
755 760 765 

Phe Asp Leu Ser Gin Leu His Arg Gly Leu Asp Ala Arg Pro Glu Val 
770 775 780 
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Thr Arg Asn Asp Val Ala Pro Thr Leu Met Ser Val Pro Gin Tyr Arg 
785 790 795 800 



Pro Arg Pro Ala Asn Pro Asp Glu He Gly Asn Phe He Asp Glu Asn 
805 810 815 



Leu Lys Ala Ala Asp Ser Asp Pro Thr Ala Pro Pro Tyr Asp Ser Leu 
820 825 830 



Leu Val Phe Asp Tyr Glu Gly Ser Gly Ser Glu Ala Ala Ser Leu Ser 
835 840 845 



Ser Leu Asn Ser Ser Glu Ser Asp Gin Asp Gin Asp Tyr Asp Tyr Leu 
850 ' 855 860 



Asn Glu Trp Gly Asn Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly 
865 870 875 880 



Gly Glu Asp Asp 



<210> 3 
<211> 21 
<212> DNA 

<213> 0ct-3/4,size 528 bp,5'primer 
<400> 3 
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gaagttggag aaggtggaac c 

<210> 4 
<211> 21 
<212> DNA 

<213> 0ct-3/4,size 528 bp,3'primer 
<400> 4 

gcctcatact cttctcgttg g 

<210> 5 
<211> 20 
<212> DNA 

<213> Rexl,size 930 bp, 5 'primer 
<400> 5 

aaagtgagat tagccccgag 

<210> 6 
<211> 20 
<212> DNA 

<213> Rexl,size 930 bp,3'primer 
<400> 6 

tcccatcccc ttcaatagca 

<210> 7 
<211> 20 
<212> DNA 

<213> Nanog,size 930 bp,5'primer 
<400> 7 
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gaggaagcat cgaattctgg 

<210> 8 
<211> 20 
<212> DNA 

<213> Nanog, size 930 bp,3'primer 
<400> 8 

aagttatgga gcggagcagc 

<210> 9 
<211> 19 
<212> DNA 

<213> GAPDH, size 858 bp,5'primer 
<400> 9 

ggaagcttgt catcaacgg 

<210> 10 
<211> 20 
<212> DNA 

<213> GAPDH, size 858 bp, 3 'primer 
<400> 10 

ctcttgctca gtgtccttgc 



<210> 11 
<211> 19 
<212> DNA 

<213> NeuroD3, size 405 bp,5'primer 
<400> 11 

catctctgat ctcgactgc 
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<210> 12 
<211> 19 
<212> DNA 

<213> NeuroD3, size 405 bp,3'primer 
<400> 12 

ccagatgtag ttgtaggcg 



<210> 13 
<211> 19 
<212> DNA 

<213> Soxl, size 407 bp, 5'primer 
<400> 13 

gcacacagcg ttttctcgg 



<210> 14 
<211> 19 
<212> DNA 

<213> Soxl, size 407 bp, 3'primer 
<400> 14 

acatccgact cctcttccc 



<210> 15 
<211> 20 
<212> DNA 

<213> T/Brachyury, size 528 bp, 5'primer 
<400> 15 

tccaggtgct atatattgcc 
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<210> 16 
<211> 20 
<212> DNA 

<213> T/Brachyury, size 528 bp, 3'primer 
<400> 16 

tgctgcctgt gagtcacaac 



<210> 17 
<211> 22 
<212> DNA 

<213> Flkl, size 398 bp, 5'primer 
<400> 17 

taggtgcctc cccataccct gg 



<210> 18 
<211> 22 
<212> DNA 

<213> Flkl, size 398 bp, 3'primer 
<400> 18 

tggccggctc tttcgcttac tg 



<210> 19 
<211> 19 
<212> DNA 

<213> beta-Hl, size 415 bp, 5'primer 
<400> 19 

aaccctcaat ggcctgtgg 
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<210> 20 
<211> 22 
<212> DNA 

<213> beta-Hl, size 415 bp,3'primer 
<400> 20 

tcagtggtac ttgtgggaca gc 

<210> 21 
<211> 20 
<212> DNA 

<213> alpha-fetoprotein, size 997 bp^'primer 
<400> 21 

tgctcagtac gacaaggtcg 

<210> 22 
<211> 20 
<212> DNA 

<213> alpha-fetoprotein, size 997 bp, 3'primer 
<400> 22 

actggtgatg catagcctcc 

<210> 23 
<211> 20 
<212> DNA 

<213> transthyretin, size 440 bp, 5'primer 
<400> 23 

agtcctggat gctgtccgag 
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<210> 24 
<211> 21 
<212> DNA 

<213> transthyretin, size 440 bp, 3'primer 
<400> 24 

tcagaggtcg ggcagcccag c 
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